



On the Biology of Craticulina tabaniformis F., 

( DIPTERA ; SARCOPHAGIDAE) which breeds 
in the nests of Sand wasps BEMBEX F. 
(SPHE(;iDAE). 

by 

ALEXANDER CUTHIRRITSON, 

Salisbury, Southern Rhodesia. 

(with o Text Fhgufes) 

Host Relationships of Miltouramniine Flies. 

Musca tabaniformis was described in 1805 by Fabricius (Spst. 
Ant Hat. p. 302) from Morocco, and was later made the type of the 
Menus Craticulina Rezzi (1906 Zeitsrhr. Hyyn. Dipt. VI, p. 19). It 
appears to be widely distributed in Africa, having* been recorded 
from Nyasaland and Natal. It is common in the Salisbury and 
Bulawayo districts from October to May. The genus Craticulina is 
included in keys to the Palaeartic and World fauna by Rohdendorf 
(1927) and Townsend (1935) respectively. It belongs to a group 
of the sub-family Miltogramminae which is associated with certain 
fossorial and other TTymenoptera, 

The host relationships of European and Ameidcan species have 
been discussed briefly by Allen (1926) and Townsend (1935), but 
very little iiifoi’mation concerning Afjican species is available in 
the literature. In Southern Rhodesia the following associations have 
been observed between Miltogrammine flies and Hj^enoptera, the 
maggots living in the nests of the latter: — species of Amobia KD. 
with the mud-dauber, ScelipJiron; of Miltogramma Mg. with the 
fossorial “vrasps’' Cerceris and Philanihas: of Sphccapaia Rond, with 
Spliex (Psammophila) and two undetermined species with the mud- 
nests of mason bees. Megachile. During recent years the w*riter 
has studied the biology of Craticulina in the Salisbury district where 
it breeds in the nests of sand w^asps, Bembex melanopa Handl. and 
B. fmcipennis Lep. 

Nesting Habits of the Sand wasps. 

Carpenter (1920) has given a charming account of the activities 
of some species in the vicinity of Lake Victoria, and Arnold (1929) 
has commented briefly on the nesting habits of some South African 
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species. The usual nesting haunts of sand wasps are the sandy banks 
of rivers, but B. fuscipennis and B. meJanopa sometimes nest in large 
heaps of loose damp sand, as was observed at Cleveland Reservoir 
situated about six miles east of Salisbury. 

The sand heaps are composed of washed river-sand removed 
from the filterbeds where it had been in use for many years. The 
sand contains only traces of organic matter and silt and the propor- 
tion of coarse sand to fine sand is about 60 : 1. The moisture content 
of a sample of sand taken on 14th May, 1938, from a nest about 8 
inches below the surface was 2.7 % and it was observed that the sand 
did not take up moisture after being placed over distilled water 
(about 100 relative humidity) at 24"^ C. for 24 hours. The tem- 
perature of the surface dry sand on 14th May was over 50^ C. and 
that of a nest at a depth of about 4 inches was 20^ C. The sand 
was acidic* in reaction, the p,j being about 5.5. 

The sand wasps pass the cold weather of the dry season, July 
to Septembei*, as pupae in the burrows and do not emerge in large 
numbers until the advent of the first rains. They are semiisocial, 
nesting near one another within a small area on the sunny side of 
the sand dumps. The colonies are composed of from twenty to fifty 
sand wasps or more, each individual making and tending its own nest. 

The nest is made at the end of a tunnel in the damp sand, and 
contains, usually, a single Bembex larva which subsists on a supply 
of two-winged flies brought from time to time during the day by 
the female Bembex. The sand wasp paralyses or kills the flies by 
injecting a venom which is said to preserve them in a fresh condi- 
tion for se^^eral days. The female sand wasps range far and wide 
for food for their young, visiting garden flowers and the blossoms 
of trees and shrubs for flies which are attracted by nectai* and pollen. 
They may also be seen catching bloodsuckiiig flies off the bodies of 
domestic animals, such as cattle, and visiting carcases of cattle and 
sheep for blowflies and sheep maggot flies. 


The Preu of Sand n'asps. 

The ibllowing species of flies removed from the nests were in 
a suitable condition for identification: 


Fam. ROMBYLIIDAE 

r>oii‘ ^ ihoUlh Rozzi. 

F;un. SYRPHIDAE 

Knstalo(Irf< iiooiioph Wied. 
liftluffia cocritlc.'ircn:^ Lw. 

Fam. TABANIDAE 

Hactuatopota niactan.^ Austen. 
TftlxnniB rariabilifi Lw. 


Fam. MUSCIDAE 

MiiBca interrupta Wlk. 

„ luBorhi Wied. 

,, Boi'benti Wied. 

StotBosi/s bilineaia Griin. 

„ calcitrant L. 

Fam. CALLIPHORIDAE 

Chrptotni/ia albicept Wied. 

„ chloropuga Wied. 



Cathltertfion : Biologii of Ci'ulicultiia iub(i}iiformis 
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Fam. SARCOPHAGIDAE 

Helicohia rnunroi Cm. 
MUiogranima cuihbcrfsotn 
Sarroghaga dura Crn. 

„ ejcuberans Panel. 

„ falcijorceps Vill. 

,, gar bo Crn. 

„ baemorrhoidahs Fin. 
,, liirtipcH Wied. 

Fam. TACHINIDAE 

Stnmna airopivora RD. 

„ ddabida Vill. 

„ mroisjncua Mg. 
Zcuillia crokniH Wied. 

Males predominated among the number of flies captured, and it 
is interesting to note that the majority were flovvervisiting species. 
Craticulina was not found among the prey, though the remains 
(chiefly heads and wings) of several hundred flies were examined. 

When the sand wasp arrives laden with prey at the hidden 
enti-ance to its nest it drops its buixlen and rapidly opens the burrow 
by scratching away the sand with its forelegs. 

After disclosing the entrance and clearing the burrow, the sand 
wasp carries its prey into the nest and places it near the larva. On 
leaving, the sand wasp usually sci’atches sand over the entrance, but 
sometimes it leaves the nest open and affords an opportunity for the 
entrance of enemies. 

Inf(\^tafi()n of Nests hp CraiicpJina. 

The female Craticulina has been observed only in the vicinity 
of the sand wasp colonies. It flies low over the hot sand following 
the wasps to theii* nests. When a nest is left open the fly entei’s and 
deposits about five small active maggots among the stored-up flies 
near the P>embex larva. 

Life Hisforp of CmticuVina. 

The newly born maggots are in the first instai*. They ieed external- 
ly on the body fluids of the flies intended for the host larva. They 
grow rapidly and become fully-fed in about six days. The duration 
of the development stages under controlled conditions in the labora- 
tory was as follows: — at 24^ C. the larval stage occupied from 7 to 
10 days, the pupal stage varied from 1 1 to 15 days; at ItO C. the first 
larval instar lasted 10 hours, the second larval instar 21 hours and 
the third larval instar occupied from 2 to 5 days. 

There is a prepupal period of about one day, after which the 
maggots pupate in the burrow without making a cocoon. 

Under natural summer conditions the flies emerge f}*om the 


ChrpHomnia nuirgmuHn Wied. 

„ pntoria Wied. 

Cosmina aenea F. 

Hcmipgrelha fe rnamlica Macq. 
Lucillia cu2)rina Wied. 

Rhinia apicalis Wied 
Rhpnchomgia Big. 

„ prumosa Vill. 
StegosouKi riuculatv in L\v. 
Stonior]nna lunata F. 

„ nntk Crn. 

„ tricincta F. 

Stiongplonciira (T.) 

„ dMingvenda Vill. 

„ (Ajjollenia) tristis Big. 
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ljuparia after ten to twelve days and make their way through the 
sand to the surface by protruding and deflating the bladder-like 
ptilinum. Craticulina, like Bembex, probably passes the cold weather 
of the dry season, July to September, in the pupal stage, since no flies 
or sand wasps were observed during that period. 



Text Fig. 1. C. iabanijorniiSf first“>tage huva. 
A. Lateral view. 

H. Anteaime, greatly magnified. 

C. Posterior spiracles, greatly magnified. 

J). lluccopharyngeal armatun*. 


The recundity of the fly has not been ascertained, but from dis- 
sections of the female reproductive organs, it has been found that in 
gr*avid females about sixty larvae were contained in the large unlobed 
uterus, but only a small number at a time appeared to be ready for 
birth. 

The general effect of infestation of nests by maggots of Crati- 
culina is to decrease the amount of food available for the host larva. 
However, since the supply of food is augmented daily during the life 
of the Bembex larva, there is little dangei*, under natural conditions, 
of the latter being entirely deprived of food. The small specimens 
of Bembex occasionally encountered may be the result of malnutri- 
tion due to a decreased food supply in infested nests. Several Bembex 
larvae, which wore transferred together with fly maggots to rearing 
jars, failed to develop, and it is possible that they were attacked by 
lh<* fly maggots in the absence of sufficient food. 


Descvipihm of the Immature Sfa(feti. 

LARVA. 

The neivlif born larva is in the first instar and is metapnaustic. 
It is about 1.5 mm. in length, slender and cream coloured, (Fig. 1, A.). 



CuthbevtHon : Btoloqij of Craiirullna iabaniforitnH 
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The body is composed of twelve distinct segments, viz., head, three 
thoracic and eight abdominal segments. The segments each bear 
on the anterior margin a transverse band composed of short lines 
of uncoloured microscopic points. The antennae and posterior 



Text Fig. 2. C, tabar}iforttns, third-stage lai'va. 

A. Lateral view. 

B. Anterior end showing buccopharyngeal armature. 

C. Terminal segment showing posterior stigmata. 

D. Left spiracular plate, greatly magnified. 

E. Anal plate. 

spiracles are shown in Fig. I, B. C. The buccopharyngeal armatin’e 
has one median and two lateral hooks typical of Miltogrammine 
larvae, and the hypostomal and pharyngeal scleintes are weakly 
developed, (Fig. 1, D.). 

The .second instur larva is slender, about 8.5 mm. long, and is 
amphipneustic. It has not been studied in detail. 

The third instar larva. (Fig. 2) when mature is robust, (u-eam 



(i Journal Ent. Soc. Africa. Vol. I. March lH-l!) 

coloured, and about 10 to 12 mm. long. It is composed of a cephalic, 
three thoracic and six apparent abdominal segments, and the rugose 
bands on the segments are not conspicuous. The anterior spiracles 
are situated on the posterior part of the first thoracic segment and 
usually have six papillae or lol)es. The posterior spiracles are in a 
shallow depression on the upper half of the posterior segment, the 
spiracular plates (Fig. 2, C.) being widely separated. The peritreme 
of the spiracular plate is thin, the three slits are short and almost 
vertical (Fig. 2, D.). The ridge around the stigmata has no fleshy 
pi'ocesses, but is surrounded with rugose areas. The anal plate is 
small and pear-shaped, (Fig. 2, E.). The buccopharyngeal armature 
is shown in Fig. 2, B. 

PUPARIUM. 

The puparium is large, about 8.5 mm. in length, the underside 
is concave and the anterior and posterior ends are evenly rounded. 
As the pupa develoi)s the colour of the puparium darkens from a 
light testaceous to a mahogany brown. The surface is smooth except 
for faint indications of rugose bands, as in the last larval instar. The 
posterior spiracles are placed on the upper part of the posterior 
segment. The spiracular plates in appearance are much as in the larva, 
but the area round the slits and at the ‘button* is dark. 

ADULT (P^ig. 3). 

Some of the most noticeable features of the female fly are as 
follows: — the body is narrow, 8..5 mm. long, and the eyes are bare. 
The frontal stripe is broad and amber coloured, the orbits and cheeks 
are shining white, the orbits with tw’o pairs of frontoorbital bristles 
directed forward. The antennae, which are situated in the facial 
depression, are light testaceous, the arista is porrect, bare, light 
testaceous l>asally but dark on the distal half. The protoscis is con- 
spicuous and protruding, with fleshy labella furnished with hairs, 
the maxillary palps are slender and clublike. The thorax is cinereous, 
with one pair of acrostichal and two pairs of dorsocentral bristles 
behind the suture, and one pair of praesutural intraalar bristles. The 
pleura are grey pruinose. The femora and tibiae are testaceous and 
covered with grey pollen, the tarsi are dark. The abdomen is testaceous, 
chequered with whitish pruinose areas. The dorsum has a dark irre- 
gular marking on the centre near the hind margin of each segment, 
which is conspicuous on the second and third apparent segments. The 
wings, 5 mm. in length (Fig. 3, D.) are hyaline, the veins basally 
y ellowish but becoming darker distally. The 1st posterior cell is open 
and has a spur. The 3rd longitudinal vein has several bristles at the 
base. The colour of eyes in life is brick red. 

The male is not known to the writer. 



CutJihertson : litoloffn of Crtiticulino tahanii orioi^ 
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Text Fig. 3. C. tahaniformis (female). 

A. Side view of head. 

B. Front view of head. 

C. Antenna, greatly magnified. 

D. Wing. 
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Notes on Ceratopogonidae (Dipt. Nematocera) 
from Southern Africa 
by 

BOTHA DE MEILLON, D.Sc., F.U.E.S. 

The South African Institute for Medical Research, 
Johannesburg. 

All the types of the species described below have been deposited 
in the collection of The South African Institute for Medical Research. 

Forcipomyia wansoni sp. nov. 

Male. 

A small, almost black species with unornamented wings and legs. 
Wing length. — 1.0 mm. Head. — Eyes very narrowly sepa- 
rated above by less than the width of one facet: clypeus and mouth 
parts brown; vertex dark brown. Palps. — Five-segmented but 
s(»gments IV and V nearly fused; segment 111 very slightly expanded 
near the middle without a sensory pit; the relative lengths of the 
segments are, II, 8; III, 18; IV 4 V, 17. Antenmic. — Tori very 
dark brown, rest of the segments brown ; segment XV with a promi- 
nent style; the relative lengths of the segments, including the style 
of XV are: 

Segment 3,4 vS 6 7 S 9 10 11 12 13 14 IS 

TeiT^i i TS ‘1^ "7 "T' ~Y 7 1 T 7 7 2(r 15 “ iT^ 13 

Mesonotum. — Dark brown, shiny, shoulders slightly paler. 
Snifellum. — As mesonotum with a row of eigth bristles. Legs. 
— Straw coloured without any banding; the relative lengths of the 
tibiae and tarsi are: 

I'arsi 


Segment 

I'lbia 

1 

2 

3 

4 

5 

Fore leg 

92 

30 

22 


13 

12 

Mid leg 

92 

27 

i 23 

! 17 

14 

i 12 

Hind leg 

88 

35 

1 30 

j 22 

17 

12 


Hind tibia with a subapical row of about seven and an apical row 
of six bristles ; first hind tarsus with a number of moderately stout 
colourless spines ; claws small, equal ; empodium prominent. Wing. 
(Fig. 1, b) Unicolourous, densely and evenly clothed with macrotri- 
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chia without any obvious bare spaces along the veins but with a very 
small bare spot at the end of the costa; the costa ends at about the 
middle of the wing ; first radial cell absent, second very small, barely 
indicated, not square-ended; fork of the cubitus slightly beyond the 
end of the costa. Halteres. — Dark stalks with creamy knobs. 
Abdomen. — Dark brown, shiny. Terminalia (Fig. 1, a). Ninth 





b 

Fig. 1. Forcipovnjm iniytsotti sp. nov. : 
(/. male terminalia; h. end of the co.sta 
in the male wing 



stei’iiite constricted basally, almost straight or slightly concave 
apically ; tergite somewhat conical in shape medially with a process 
at each apical angle ; side-pieces short and broad ; claspers tapering 
but gradually to a somewhat blunted apex; parameres apparently 
absent or invisible in this specimen which was cleared for a few mi- 
nutes in lactochloro-phenol and not subjected to maceration in potash ; 
aedeagus of two narrow strips of chitin joined basally by a narrow 
bridge. 

1 Male, Luadi, Belgian Congo (M. Wanson) 2. ix. M7. 



de MfUlon: Ct'raiofKXfOinditv of Softihcni Aina 
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This species is somewhat related to nigenensis & Macfie, 
of which the female only is known, but differs in the shiny 
mesonotum, shortness of the costa and smaller size. In Goetj^hebuer’s 
1935 key to the Con|?o species it comes neai’ nigricoxis GoetKh. 
but differs in many respects, notably colouj- and antennal and tarsal 
measurements. 

Alluaudomyia maculithorax Carter, Inj^ram & Macfie. 

1921. PHonognathiis nuKnilitJiorax C., Ing. & Macfie, Ann. Trop. 
Med. & Parasit., 14, 319. (Accra, Gold Coast.) 

1935. Prionognathns maculithorax C., Ing. & Macfie, Goetghe- 
buer. Rev. Zool. P>ot. Afr., 27, 33. (Rutshuru, Belgian 
Congo) . 

Carter, Ingram and Macfie described the male only, (metghebuer 
gave a short description of the female which, however, is misleading 
as far as the wing structure is concerned because })oth his figure and 
description really apply to the male except that he mentions the larger 
size of the female wing and the presence of more abundant macrotri- 
chia apically. In the specimens before me the costa extends much 
beyond the middle of the wing and the fork of the cubitus (Fig. 2, a) 
I have no doubt that these specimens are maculithorax. Dr. Wanson 
reared several males and females ; the former agree with the descrip- 
tion of Carter, Ingram and Macfie and the pupal pelts of the two 
sexes are inseparable. 

I take this opportunity of supplementing (ioetghebuer's short 
description of the female and also describe the larva and pupa. 

Female, 

Wing length, — 1.36 mm. Head. — Eyes very narrowly se- 
parated above. Palps. — Third segment not distinctly swollen and 
with a very small sensory pit; the relative lengths of the three ter- 
minal segments are: III, 9; IV, 7 ; V, 10. the terminal segment is 
slightly club-shaped being wider apically than basally. Anfenruie. 

— The relative lengths of the antennal segments are: 

Segment ,3 4 5,6 7 8 9 10, 11 12 13, 14 13 

L^th 12 “~8 9 ' FO 11 ; Tr 11 11 15 15 17 16 20 

Segments IV — Xlll are more or less flask-shaped. Phari/mv, 

— The pharynx is of the same distinctive structure as described by 
the writer •) for A. maculosa De Meill. Scntellum. — With four 
bristles. Wing. — (Fig. 2, a.) Somewhat larger than in the male 
and with more abundant macrotrichia apically; the costa is relati- 
vely longer the ratio to the total wing length being 47 : 68, it 
ends well beyond the fork of the cubitus and just before the end 
of the upper branch of that vein. Legs. — First tai'sal segment 



12 


Journal Ent, Soc, S. Africa. VoL I. March 19 J9 


I'elatively longer than in the male and the fourth more expanded; 
claws markedly unequal on all legs (Fig. 2, b.) ; as in the male the 
first kind tarsus is approximately half the leugth of the tibia. 

Spermatheca. — Single, pear-shaped, almost colourless, mea- 
suring approximately 88^i X 60/i. 

Several males and females, Luadi, Belgian Congo, (Dr. M. Wan- 
son) 2. ix. 37, reared from larvae taken in stagnant water containing 
much organic matter. 



c f 


F'ig. 2. Alluaudonujia \nacidit horny C., 1, 

& M.: a. female wing (fringe not shown); 
h. tarsi IV and V of the midleg; c. segment 
V of pupa; (L mandible of larva: e. respi- 
ratoiy trumpet of pupa: /. hypopharyngeal 
sclerite of larva. 

Pupa. 

Cephalothorax. — With a number of large tubercles dorsally 
and numerous small bosses which are especially prevalent on 
the operculum; all setae very minute and delicate or absent; 
anterioi' marginal tubercle apparently unarmed; anterior 
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dorsal and dorso-lateral tubercles small, each with a very delicate 
hair and a minute spine; dorsal tubercles unarmed or only with 
minute spines. Respiratory trumpet. — (Fig*. 2, e) Slightly expan- 
ded apically and about 0.8 mm. in length its structure is besi 
understood from the figure. Abdomen. — (Fig. 2, c.) All segments 
with a few minute spines along the basal margin, apically each 
segment is sculptured bearing a number of small closely placed iri‘e- 
gular plates each plate bearing a minute nodule; the abdominal 
tubercles arc small and arranged very much as in the genus 
Cnlicoides; each segment except the eighth and ninth has two 
pairs of dorsal antero-submarginal tubercles beai*ing minute setae or 
delicate hairs; the dorsal postero-marginal tubercles are similar; the 
most conspicuous tubercles are the lateral postero-marginal of 
which one is quite large and sharply pointed; the ninth segment 
has a pair of fairly long, sligthly divergent, sharply pointed terminal 
processes; the ventral tubercles are also small. 

Larca. 

Included amongst the material we»*(‘ a number of larx ae of which 
one was about to pupate and the respiratory organs of the ])upa could 
be clearly seen. I have no hesitation therefore in ascribing these 
larvae to maeuUthorax, The larva is a brownish, eel-like insect 
with a densely pigmented head and resembles the larva of the genus 
Cnlieoides in shape. The body, except the terminal segment, is, 
however, completely devoid of hairs oi* biastles. The cuticle is 
ornamented with a numbei’ of small brown dots of pigment. Head. — 
The clypeal plate is somewhat darker than the i*est of the head 
capsule; the antennae and palps are very small and colouidess and 
their pj’ecise sti*uctiii*e is difficult to make out; the mandibles (Fig. 
2, d.) are quite large and bent, their precise shape, as that of the 
h\poplia]*yngeal sclerite (Fig. 2, f.), will be best understood fi'om 
the figures. Abdomen. — Terminal segment with four very long 
setae at the dorsal apical angle and two pai]\s of smaller ones ven- 
trallx', tin; rest of the abdominal segments appai’ently (piite nude. 1 
could find no trace of anal gills which, however, we]*e probably 
retracted when the larvae were placed in preserving fluid. 

Monohelea mimas sp. nov. 


Male. 

A medium-sized species with spotted wings and mesonotum oima- 
mented; hind legs enlarged with the tibiae conspicuously black. 
Wing length. — 1.2 mm. Head. — Vertex dark bi’own; clypeus 
and mouth-parts straw-coloured ; eyes bare, widely separated above. 
Palps. — Segments I, II, and V somewhat darker than the rest; 
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III only very slightly expanded with a sensory pit; V. some- 
what club-shaped; the relative lengths of the segments are II, 8; 
III, 12; IV, 10; V, 14. Antennae: — Tori dark brown the rest 
straw-coloured except XII — XV which are almost black; verticils 
yellowish except apically where they are very dark; III — XI more or 
less fused so that their lengths cannot be given with certainty; the 
relative lengths of the terminal segments are XII, 10; XIII, 22; XIV, 
21; XV, 26; XV drawn out terminally to a blunt point. Mewno- 
turn, — Humeral calli yellowish; notum somewhat shiny, greyish 
with brown markings which tend to give it a spotted appearance, 
clothed with small yellowish hairs and some long black bristles 
posteriorly and above the wing roots. Scutellum, — Yellow with 
two central bristles close together and one lateral marginal on each 
side. Haltere.s, — Yellowish throughout. — (Fig. 8, a.) 

Conspicuously marked with dark patches ; costa approximately three- 
quarters of the wing length ; second radial cell about twice the 
length of the first; base of the lower branch of the median inter- 
rupted; fork of the cubitus just before the cross vein; whole wing- 
field totally devoid of macrotrichia ; allula with one or two hairs. 
Legs, — (Fig. b.) Coxae yellowish except apically where dark 
brown ; femora brown, those of the fore and mid legs narrowly dark 
at the base and apex, hind femora enlarged, broadly black at the 
apex and narrowly dark basally, all femora unarmed; fore and mid 
tibiae brownish those of the hind leg enlarged, black, shiny; all 
tarsi brownish with some small black spines on the anterior legs and 
with very heavy black spines on the hind legs as follows: one at the 
base and apex of the fii’st, two at the apex of the second and in addi- 
tion the first has row of closely set colourless spines along its anterior 
margin ; claws on the anterior legs short, equal and simple, on the 
hind legs single enormously enlarged, longer than the fifth seg- 
ment. Abdomen, — Tergites I — TV broadly yellowish in the 
middle rest dark brown, shiny; sternitcs yellowish except apically 
where dark brown. Terminalia, — (Figs. 3, c, f, & g.) Tenth 
sternite produced in the middle with an incision along the apical 
margin into v^diich the base of the aedeagus appears to fit; tergite 
narrow with two small apical marginal processes; side piece very 
long, slightly narrowed at the apex; clasper bent almost at right 
angles near the base ; aedeagus and parameres rather complicated and 
best understood from the figures. 

1 male, bred from a pupa collected in a stream amongst grass, 
St. Lucia, Zululand, 4. xii. 37. (C, V, Meeser,) 

Pupa, 

Cephalothorax, (Fig. 3, d.) There are six well developed 
dorsal tubercles and two on the operculum, these tubercles are 



<le Mf'iUmi: C(‘ratopo(;onidae o/ SouthetH Atrtcd 


15 


covered with small nodules but otherwise are without any hairs or 
setae, nor do any hairs or setae appear to be present on any othei- 
portion of the integument. Respiratory Ofgan. — (Fig. 3, h.) 



/>. h>t( ni(ni(t:< nov.: (t. nicilo wing (fringe not 

shown) ; b, tarsi of the hind leg; c. parameres, ventral view ; d. 
cejihcilothorax and abdominal segment.s I & II of the pupa; e. 
abdominal segments VT — IX of tbe pupa; /. male terminalia in 
ventral view, parameres not shown; </. male terminalia in side 
view, side-pieces not shown; /?. respii*atory tiumpet of the pu])a. 

Small, measuring about 0.6 mrn. in length and of even width through- 
out, mounted on a prominent pedestal, there is one lateral tracheal 
opening and about five apical ones arranged fan-wise. Abdomen, 
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— (Fig. 3, e.) The abdominal segments are provided with tubercles 
resembling those on the cephalothorax, no hairs or setae could be 
discovered anywhere; dorsally each segment except the eighth and 
ninth bears two pairs of large tubercles, laterally there is one pair ; 
the ninth segment is long and provided with a prominent pair of 
backwardly directed, slightly divergent, processes. 

Ventrally there are no tubercles. The whole of the ventral and 
dorsal surfaces is covered with minute transparent spines which are 
not very dense. 

This insect is related to Ht ora urea Ingram and Macfie and 
nifjeriae Ingram and Macfie, both of which, however, are known 
from females only. The present species may well be the male of 
either. It differs in several respects e.g., hind femora black at the 
apex, rest brown and tarsal segments III and IV without heavy 
spines. 

Monohelea meeser’i sp. nov. 

Male. 

A medium sized dark species with ornamented wjiigs. It/////. 
length. — 1.7 mm., greatest width, 0.5 mm. Head. — Eyes widely 
separated, bare; vertex and clypeus almost black, shiny; palps 
and antennae brown ; verticils dark apically. Palps. — Third 
segment slightly swollen with a sensory pit; segments IV and V 
slender, V broader apically than basally and nearly twice as long 
as IV. Au:cnna.e. — Unfortunately lost diii’ing the process of 
mounting. Mesonofuni. — Very dark bi'own, shiny, with some 
greyish patches punctuated with small dark brown dots. Pleurae. 

— Largely dark brown. Seufelluvi. — Slightly paler than the 
mesonotum especially laterally, with two central bristles and one 
lateral on each side. Hateres. — With clear stalks and waxy 
white crowns. Legs. — Mainly dark brown; femora of fore and 
mid legs darkened apically and with an ill defined paler area just 
l)(‘low the middle; hind femur much darker and with a well defined 
pale band near the middle, slightly swollen; tibiae of fore and mid 
legs brown, slender; tibia of hind leg enlarged, black, shiny; tarsi 
straw-coloured but darker on hind legs; the legs are armed as 
follows: — tarsus I of fore legs with an apical, a basal and a median 
black bristle; tarsus I of mid legs with two basal, two apical and a 
row of five or six median black bristles; tarsus II and III of the 
mid leg each with a pair of rather weak apical black bristles; tarsus 
J of hind leg with a stout black bristle basally and apically and a 
row of closely set colourless spines in between ; tarsus II of the hind 
leg with a pair of stout black spines apically; claws on the fore and 
mid legs small, equal, each with a small slender subbasal barb; on 
the hind legs consisting of one long claw nearly twice as long as 
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tarsus V and one small one not half as Ioiik as tarsus V. Win(/. — 
(Fig-. 4, a.) Ornamented with dark areas as in figure: ratio of 
costal length to wing length Irl.o; second radial cell one and a half 
times as long as the first; median with a short stalk; fork of the 
cubitus under the cross vein ; wing surface devoid of macrotrichia : 





Kig. 4. Miniohchd >p. rt. Male wiitg 

(Fiingp not shown); h. Cnaspei*; r. Pai’ameres, 
ventral view; d, IXth. segment, aedeagus and a 
portion of one clasjiei. 


alula bare. Abdontcn, — Ligrht brown basally and dai'k brown 
ajlically. Terniinalia, — (Fig. 4, b, c & d.) Very dark brown 
and well pigmented ; IXth tergite narrows suddenly before the middle 
and with two lateral lobes ; sternite strongly produced in the middle 
between the side-pieces, heavily pigmented apically where it is 
excavated in the middle to receive the aedeagus ; side-pieces slightly 
longer than the IXth tergite each with a prominent internal apodeme 
connected with the lateral arms of the parameres; claspers some- 
what rounded apically and of almost even width throughout ; aedeagus 
complicated and appears to consist of three plates, one ventral fits 
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in basally into the excavation of the IXth sternite on each side 
of this lie the other two at right angles to the first, these two plates 
are serrated internally at their apices; parameres, fused, complica- 
ted, consisting essentially of a large plate with a pair of long basal 
arms and two pairs of lateral arms the upper ones of which appear 
to connect with the internal apodemes of the side-pieces, in addition 
there is a pair of sharply pointed processes projecting dorsally. 

Holotype. — 1 Male, taken at light, Eshowe, Zululand, 7. i. 38. 

This insect is named in honour of Mr. C. V. Meeser who has 
rendered valuable help in collecting S. African Ceratopogonidae. 

Stilobezzia intermedia sp. nov. 

Male. 

A very shiny black species with unspotted clear wings. Wing 
length. — 1.4 mm. Head. — Eyes bare very narrowly separated 
above; vertex and mouth parts very dark brown; clypeus and tori 
brown. Palp. — Long and thin, third segment not swollen, no 
sensory 2 Jit; the relative lengths of the segments are: 111, 18; IV, 10; 
V. 20. Antennae. — Brown with black verticils; the relative lengths 
of the terminal segments are: 13: 15: 45: 54: 76. Mesonotum. — 
Very dark brown, shiny, with some long black bristles; shoulders 
with a greenish tinge. Scutelhm. — With two central and one lateral 
marginal on each side; colouration similar to that of mesonotum. 
Haltercs. — Pale stems with very dark knobs. Pleurae. — With a 
greenish tinge. Wing. — As in the female (Fig. 5, a.) Leg.s. — 
Straw-coloured throughout; base of the first tarsus of mid leg with 
one and apex with two short spines, apex of the second tarsus with 
two short spines; leg segments otherwise unarmed except for the 
usual „bulbous” hairs on the first and second tarsal segments ; second 
segment of hind leg approximately half as long as the first; claws 
small, equal. Abdomen. — Jet black, very shiny, but first tergite 
greenish. Termvnalia. — (Fig. 5, b.) Small ; tlX broad and short with 
two small apical lobes ; side-pieces hardly as long as the tergite ; clas- 
pers bent near the middle, shorter than the side-pieces, gradually 
tapering; aedeagus largely membranous but side walls pigmented in 
the form of two narrow strips of chitin; parameres large, well pig- 
mented, bent near the middle, rounded apically and with a small 
subapical spine. 

Female. 

General colouration as in the male. Antennae. — Long and 
naiTow; XI — XV together longer than III — X the ratio being 
approximately 31 : 20 ; the relative lengths of the terminal segments 
are: 32 : 30 : 35 : 35 : 51. Pharynx. — As described for the genus 
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by the writer but two basal papillae of the oesophageal pump missing. 
Wing. — (Fig. 5, a.) Length 1.-1 mm. ; no macrothichia, costa 
reaches 0,1 of the length of the wing; median with a long stalk; 
end of Cul opposite the end of the costa ; clear without any ornamen- 




Fig. T) Sfilohezzia inter media sp. nov.: a. femiile wing 
(fringe not shown); b. male termiiialia; Stihdiczzia 
I lavi rosins (Winn.): r. aedeagus am] parameres of 
male term mail a. 

talion; alula with a row of hairs. Lc(fs, — As in the male but 
tarsus V of fore and mid legrs with a pair of longr, black, blunt- 
tipped spines; claws markedly unequal on all legs. S'pcrmaiheca. 
— Single, feebly pigmented, measuring 6()/t X ; duct not pig- 
mented. 

2 males and 2 females hatched from pupae collected in a 
slow-moving stream, St. Lucia, N. Zululand, 1. xii. ;>7. 

(C, V. Mcescr,) 

This species is somewhat related to parvida Goetgh. from 
Belgian Congo but scutellum very dark and segment XV of 
antenna nearly If 2 X XIV. In colouration and wing structure this 
species agrees exactly with the European flavirostria (Winn.). 
The differences I am able to discover are: Kieffer (2) gives the 
relative lengths of the terminal segments of the male antenna as 
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18 : 15 : 38 : 37 : 50 whereas in the present species they are 
13 : 15 : 45 : 54 : 76. Winnertz (3) gives a figure of the male palp 
in which the terminal segment is very short whereas in the present 
species this segment is very long and thin, longer than the fourth 
and about as long as the third. Due to the kindness of Dr. F. W. 
Edwards I have been able to examine a male of flavirostrls 
from Wicken Fen, and significant differences are observable in the 
male terminalia. In flavirostiis (Fig. 5, c) the parameres are 
very much bent apically and more gradually pointed and the strips 
of chitin along the sides of the aedeagus are narrower. 

Stilobezzia natalensis sp. nov. 

Male, 

A very dark brown, unornamented species. Winfj Imgth, — 

1.2 mm., greatest width 0.24 mm. Head, — Eyes separated, bare; 

vertex, clypeus and mouth parts light brown. Palps, — Third 
segment not swollen, without a sensory pit; terminal segment club- 
shaped nearly twice as long as the fourth and about as long as the 
third. Antennae, — Tori very dark brown rest paler; verticils 
not appressed but nearly erect much as in some Chironomidae: the 
relative lengths and widths of the segments are ; 

Segment 3 4 5 6 j 7 , 8 9 10 11 12 13 14 15 

Length. i 16 ; 8 8 8 i 8 8 i 9 10 I 13 13 12 10 15 

Width. I 7 j 8 ' 7 ; 6 I (i I 6 I 6 , 5 \ 5 | 5 j , ! — 

The last three segments are somewhat collapsed so the measure- 
ments are not accurate. Mesonotum, — Very dark l)rown, shiny, 
almost bare, mesonotal pits prominent. Scutelliun, — As nieso- 
notum but slightly lighter laterally, with four bristles centrally and 
a lateral one each side and also some small hairs. Haltercs, — 
Light brown throughout. Legs, — Femoi’a dai’k brown rest straw- 
coloured ; slender and unarmed except for some moderately stout 
tarsal spines as follows: — one at the apex of tarsus 1 of the fore 
leg, one at the base and two at the apex of tarsus II of the mid 
legs, two at the apex of tarsus III and one at the apex of tarsus IV 
of the mid legs, one at the apex and one at the base of tarsus I 
of the hind leg and a row of closely set colourless spines in between ; 
hind tibia with a long apical spur; fourth tarsi cordiform; claws 
moderately long, simple, equal. Wings, — (Fig. 6, a). Colourless, 
unornamented; ratio of costal length to wing length 1 : 1.5; second 
j’adial one and three quarter times as long as the first ; median with 
a moderately long stalk; fork of the cubitus below the cross vein; 
wing surface devoid of macrotrichia ; alula fringed. Abdomen, — 
Dark brown throughout especially the terminal segments. TermL 
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nalia. — (Fig. 6, b, c & d.). Complicated and well pigmented; IXth 
tergite short, narrowed apically, with a pair of small lateral apical 
lobes and a pair of median apical ones; sternite deeply excavated 
the membranous part spiculate ; side-pieces well developed of almost 








u 



/ 



Fig. fi. Stilohezzui natalcvsis nov. : a. Malt 

wing (Fi'ingc not shown); />. Parameres m ven- 
tral view'; c. IXth. segment, acdeagus and clas])er 
with apodeme and Md(*-])icce of one side; d, 

Tedeagus, parameres and apodeme of side-piece, 
side view” p, paramere; a]), apothnne; ae. 
aedeagus. 

even widtli throughout; clasper tapering to end in a short beak-like 
termination; aedeagus complicated and best understood from the fi- 
gures giving lateral and ventral views; parameres large, just joined 
medianally ; in addition there are a paii' of large dark processes which 
appeal* to be completely fused internally with the side-pieces and are 
probably abnormally developed apodemes. 
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Holotype. — 1 Male, Taken at light, Eshowe, Zululand, 7.i.38. 

This species is somewhat like parvula Goetghebuer, from the 
Belgian Congo but differs as follows: — the second radial cell less 
than twice the first, scutellum not yellow, alula fringed. 

Bezzia flavicorporis sp. nov. 

Male. 

A strikingly coloured midge with mesonolum, scutellum and 
pleurae very dark and abdomen largely yellow. Wing length. — 
1.7 mm. Head. — Vertex black or very dark brown; clypeus and 
palpi dark brown, proboscis black; eyes widely separated above. 
Antennae. — Tori and segments III and IV and XII — XV dark, 
rest yellowish, verticils yellow; the last “"our segments somewhat 
elongated their relative lengths being: XII, 7 ; XIII, I ; XIV, 5 ; XV, 5. 
Mesonotwni. — Black, not shiny, with greyish reflections. Pleu- 
roe. — Very dark brown, shiny. Scutellum. — Black with two 
bristles near the middle and a lateral one on each side; postnotum 
black. Halteres. — Crowns and most of the stalk brown, base 
yellow. Legs. — Coxae very dark browm ; fore femur largely brown, 
slightly darker sub-basally, armed with three heavy black spines; 
middle femur brown, narrowly black at the apex, unarmed; hind 
femur brown, narrowly black at the apex, unarmed; fore tibia in- 
fuscated apically and with a median dark hand : middle tibia broadly 
black at the base and narrowly so at the apex; hind tibia as in the 
mid leg but dark and light areas more clearly defined; tarsi yel- 
lowish but IV and V slightly darker. Wing. — (Fig. 7, a). Un- 
adorned, without macrotrichia, ratio of costal to wing length 1 : 1.4; 
fork of the cubitus beyond the cross vein; alula bare. Abdomen. — 
Yellow except for a small median and lateral brov/nish spot on each 
tergite and the terminal segments which are shiny black, sternites 
without these brown spots. Terminalia. — (Fig. 7, b, c & d). 
Very well pigmented throughout; IXth tergite narrow throughout, 
the apical median portion membranous; sternite excavated apically; 
the membrane spiculate, it appears to be fused to the bases of the 
side-pieces; side-pieces well developed but short and stout: claspers 
tapering to end in a sharp point ; aedeagus with a dorsal pi’ojection 
apparently connected with the parameres; parameres fused, very 
long. 


Female. 

A single female obtained at the same time j-esembles the male 
in colouration, except that the mesonotum appears tot be more 
greyish. As in the male the fore femur is armed with three strong 
black spines and the other femora unarmed. Claws simple and equal 
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on all legs. Wing length. — 1.9 mm., and the j-atio of costal to 
wing length 1 : 1.4 ; fork of the cubitus just beyond the cross vein. 
Segments XI — XV of the antenna elongated, the terminal segment 



Fig. 7 Lleiziu I f(t nroi poriti nov.: a. Male \Niiig 
(Fringe not shown); h. Parameres in ventral 
view; c*. Aedeagus and parameres in side view; 

(I. IXth. segment, aedeagus and claspet and side- 
jnece of one side. 

slightly longer than any of the others. III — X shortei’ in lengtli than 
XI — XV combined. Because of its striking colouration the insect was 
not prepared for microscopic examination and so accurate measure- 
ments of the antennal segments cannot be given. 
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I Male, 1 female, bred from pupae collected in the IJmlalazi River, 
Eshowe, Zululand, 27. xi. 37. 

Bezzia lucida sp. nov. 

Male. 

A small dark species with whitish wings, the wing veins very 
feebly indicated. Wmg length. — 1 mm., greatest width 0.3 mm. 
Head. — Eyes widely separated, bare; vertex and clypeus almost black, 
mouth parts very dark brown. Palps. — Small, third segment not en- 
larged, with a small sensory pit. Antennae. — Tori black, segments 
IV — XII brown with yellowish verticils, XIII — XV blackish; the 
relative lengths of the terminal segments are XI, 15 ; XII, 24 ; 
XIII, 11; XIV, 12; XV, 16. Mesonotnm. — Very dark brown 
with some ill defined greyish reflections, no frontal tubercle, with 
short bristles and a few larger ones above the wing roots. Seidel- 
him. — A shade paler than the mesonotum, with two bristles 
near the middle and a lateral one on each side. Halter es. — 
Straw-coloured throughout. Legs — Femora dark brown slightly 
paler in the middle, on the hind femur there ks a definite median 
pale band; fore femora each armed with two short, stout, black 
bristles other femora unarmed; fore tibia dark with a subapical 
and subbasal pale band, mid and hind tibiae with a median pale 
band; tarsi 1 — III straw-coloured, IV slightly infuscated, V dark 
brown; IV about as long as wide not distinctly cordiform; I — 111 
of hind legs with „bulbous'' hairs, T of mid legs with two apical 
black spines and 11 of mid legs with one apical black spine; claws 
small and equal. Wing. — (Fig. 8, a). Wing veins very poorly 
developed and only visible after staining; ratio of costal to wing 
length 1 : 1.5; foi’k of the cubitus well beyond the cross vein; wing 
surface devoid of macrotrichia; alula bare. Abd^rmcn. — Clear, 
brown basally and shiny black apically. Termimdia. — (Fig. 8, 
b. c & d.) Well pigmented throughout; IXth tergite narrowed apically 
without any lobes, sternite deeply excavated; side-pieces short of 
almost even width throughout; claspers well developed tapering 
gradually to a sharp point; aedeagus folded and best understood from 
the figures; parameres well developed, fused, with prominent basal 
arms, slightly expanded apically. 

Holoti/pe. — 2 males, bred from green moss, June 1937, 
Matadi, Belgian Congo. (Di*. M. Wanson). 

The immature stages of Bezzia are usually considered to be 
aquatic; the present record is therefore of some interest. Accom- 
panying this species were some Dasyhelea inconspicuosa Ing. & 
Macfie and 1). omomnlha? Ing. & Macfie also bred from green 
moss, which Dr. Wanson tells me, he uses for breeding species of 
Phlebotonim^. 
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The terminalia are like that of flavicorporis sp. nov. described 
elsewhere in this paper but the aedeagus is quite different. 


U' 
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Fig. 8. llcz^ia lucida sj). no\.: a. Male' \Mng 
(Fringe not shown); h. l^arameres; vc*nti*al view; 
c. Aedeagus and parameres, side view; r/. IXth. 
sternite, aedeagus, -^nie-piece and claspei of one 
side, ventral view. 
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Studies in African Trypetidae, with Descriptions 

of New Species, 

H. K. MUNRO, B. Sc., F.R.E.S. 

Dacus (Afrodacus) lucidus. sp. n. 

It differs from higutUdus, Bez. in having only one inferior 
oi'bital bristle, the scutellum yellow and upper cross-vein infuscated ; 
from nigrwenatus, Mro., which also has one inferio}' orbital, 
by the spots on the face and the absence of strong, silver 5 % sub- 
median stripes on the thorax. 

Holotype male, allotype female and two female paratypes Mossel 
Bay, Cape Province, vi-vii. 1930, R. E. Turner (in British Museum, 
one paratype female retained). 

Total and wing-length in both sexes, 5.5 mm. An entirely pale 
ferruginous species, only humeri and a short, narrow mesopleural 
stripe (not crossing notopleural suture) yellow; head paler and legs 
straw-coloured. Head normal, frons yellow, about one-third width 
of head, rather widened anteriorly, slight pale pubescence, one su- 
perior and one inferior orbital bristle, no ocellai's; lunule short; 
antennae a little longer than f ace, which has pair of round black spots 
just above epistome. Thorax with pale pubescence; pre-scutellar 
i)ristles present, but no anterior supra-alars, one pair scutellars; hind 
edge of scutellum straight, the bristles as far apart as length of 
scutellum ; halteres yellow'. Legs : hind tibiae a little darkened. Wing : 
stigma yellow, extreme base of marginal cell infuscated also its outer 
end beyond stigma followed by a very narrow costal stripe enlarged 
a little over end of third vein; upper cross-vein broadly infuscated; 
anal stripe moderate; point of anal cell in male 1.5 and in female 1.3 
times length of rest of sixth vein, the point widened a bit in middle ; 
strong cloud at end of sixth vein. Abdomen broad, about one-thii’d 
its own width wider than thorax, strongly punctate, segments free; 
pubescence pale; third segment ciliate, second with narrow, slightlj' 
yellow, bare, hind edge. Base of ovipositor short, 1.0 mm. 

Dacus (Didacus) venetatus sp. n. 

Similar to D. fuscatus, Wied., and D. brevistriga Walk, but base 
of ovipositor very short and median and lateral post-sutural stripes 
on thorax. 

Holotype d, allotype ?, 7 (?<?, 9 $? partypes, Duivelskloof, Nor- 
thern Transvaal, December 1936 W. G. H. Coaton (in fruits of 
Adenia senensis — one of the most poisonous plants in South 
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Africa) ; 1 female paratype, Gatooma. Southern Rhodesia, xii. 1927, 
A. Cuthbertson. 

Length, cJ 7.5 mm., of wing 6.5 mm.; $ 8.0 mm., of wing 7.0 mm. 
Head: occiput light ferruginous, with yellow orbits; frons ferrugi- 
nous, the yellow on sides broken by strong brown sub-integumentary 
spots at the two lower and the single upper orbital bristles, the middle 
pair of spots palely connected across frons, shining blackish across 
vertex, parallel-sided, three-eights width of head; lunule moderate; 
antennae about as long as narrow cheeks; face with broad, flat keel 
and pair of shining black spots more or less drop-shaped; palpi 
brownish ; proboscis short. 

Thorax ferruginous, golden pubescence and faint grey dust on 
dorsum; strong median and lateral post-sutural stripes present, the 
latter touching a short yellow stripe on inner ends of suture, the 
narrow, yellow, mesopleural stripe only reaching to notopleural 
bristle; scutellum yellow except two-fifths ferruginous at base. 
Bristles: no middle scapulars, no anterior supra-alars and no pre- 
scutellars, but two apical scutellars. Pleura ferruginous, black before 
mesopleural stripe, with pale pubescence and moderate dust most 
noticeable obliquely. Legs: front femora ferruginous except at base, 
middle entirely and hind on outer third; tibiae ferruginous; tarsi 
yellow, distal three ferruginous. Wing: Stigma pale yellowish brown; 
along costa a very pale infuscation in marginal and submarginal cells, 
extending broadly over upper cross-vein and forming a more definite 
spot before end of third vein ; further, the infuscation extends almost 
all over the wing, generally more strongly in the discal cell; anal 
stripe strong and black. Point of anal cell a little more than twice 
length of rest of sixth vein in both sexes, the point somewhat nar- 
rowed at base, the sides more or less parallel. Abdomen with golden 
pubescence, third segment ciliate; ferruginous, the first segment 
black, posterior oval areas in male rather small and blackish, with 
short pubescence, in female large and yellow. Genitalia and venter 
ferruginous. Base of ovipositor very short, 1.0 mm., wide and conical 
(flat in most specimens) barely projecting beyond end of abdomen. 

Dacus (Didacus) viator, sp. n. 

A blackish species very similar to Dacnx hreci^, ('oq., but 
differs in the shorter point of the anal cell in both sexes and the more 
heavily, black-marked dorsum of the abdomen. 

Type and $, 2cjc5, 6?? paratypes, Pretoria (near De Wildt), 
February 1936, H. K. Munro and C. C. Hattingh; 2 3rS paratypes, 
Pretoria (Lynwood) 2.4.35, H. K. Munro; 1 ? paratype, Pretoria 
(Rosslyn) 26.9.31, \V. J. Sim (bait trap) ; 1 V paratype, Rustenburg, 
T. P., March 1932, A. J. Smith (bait trap) ; Durban, lo% 2??, Septem- 
ber 1932, 4 S3, October 1933, W. E. Marriott (bait trap) ; Cedara, 
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Natal, 1$, April 1932, L. B. Ripley (bait trap); Kokstad, Transkei, 
2$$, 2§$, 16.1.33, H. Eagle (bait trap). 

<j$. Length $, 5.5 mm., $, 5.7 mm., of wing in both 5.0 mm. 
Head: occiput brownish with yellow orbital margins, frons brownish 
yellow, ocellar dot black and strongly developed, reddish-brown, sub- 
integumentary orbital spots, the middle pair joined to a large median 
spot, a spot below eye (in more or less bleached, bait-trap specimens 
the frons is more yellow in front and the spots tend to be absent) . 
Bristles black, two inferior and one superior orbital, ocellars absent 
01 - minute, hair-like. Lunule reddish. Antennae ferruginous, third 
joint black at tip and twice length of second. Face yellow, a paii- of 
round, shining black spots touching epistome; cheeks narrow, genae 
about width of third antennal joint; palpi light reddish yellow; 
proboscis short. 

Thorax ferruginous, yellow markings are: humeri, broad 
mesopleural stripe to dorsocentral line above and on to stemite below, 
single hypopleural spot, and scutellum the last with a ferruginous 
base; on dorsum a wide black, median stripe widening to scutellum, 
on this stripe moderate white dust except for a narrow median streak 
bare; pleura ferruginous in front, black before mesopleural stripe, 
hind parts and sterna largely black. Post-scutellum black, lightly 
white dusted. Bristles normal, middle scapulars present and two 
scutellars, no anterior supra-alars. Legs pale ferruginous, inner 
halves of femora more yellow and hind tibiae and tarsi brownish. 
Wing normal; stigma black, end of marginal cell yellowish hyaline, 
no costal stripe between end of second vein and semicircular apical 
spot, no anal stripe but a strong cloud at end of sixth vein in male. 
Upper cross-vein in line with tip of stigma or just beyond, and the 
length of the lower from the latter. Point of anal cell short, in male 
1.4 times length of rest of sixth vein, in female as long, rather wide 
and barely enlarged at middle. Abdomeii. Male: oval, segments 
fused, base ferruginous, basal half of second segment black the large 
yellowish fascia on outer half divided by a ferruginous area in the 
middle; third segment ciliate (in one specimen the fourth segment is 
also ciliate on the one side) , black, except small outer anterior corners 
reddish and slightly so in middle of hind margin, rest of abdomen 
ferruginous with a large black spot on each side of fourth segment 
extended moi'e or less on to fifth, and a rather wide median stripe 
reaching fore edge of fifth segment only. Putrescence pale yellowish. 
Posterior oval areas more reddish. Venter yellowish, sternites and 
genitalia ferruginous. Female: as male, but black sjwts on fifth seg- 
ment absent or generally small. Base of ovipositor wide conical, short, 
barely projecting beyond fifth segment. 

Biology. In the fully-formed buds on some plants of 
Brachystelma barberiae (Asclepiadaceae) collected by Mr. C. C. 



Mm)ro: StiuUen hi Africiin Trupetidae 


29 


Hattingh, the author noticed the presence of Trypetid larvae. The 
plants were found in some numbers to the north of the Magalics- 
berg near De Wildt in the Pretoria district towards the end of Ja- 
nuary, 1936; they are low-growing, less than a foot high, and have 
one or two bunches of fifteen to twenty flowers. These are rather like 
those of the well-known Stapcliae, but the five points of the petals are 
long drawn-out and remain joined together at their tips, forming a 
basket; the flowers have a strong and very objectionable smell. The 
buds have a bulbous base and a long narrow neck, and it is in some of 
them that the larvae are found, one in each. The larvae burrow into 
and feed on the thicker base of the buds, and as each bud contains 
lelatively little food, even for one maggot, as soon as one bud is 
consumed, the maggot makes its way out and bores into another, a 
remarkable habit. It is probable that the larval stage is short as it 
seems only full-grown buds are attacked, and as once the buds are 
full-sized they open rapidly, the larva must develop very quickly. The 
pupal stage was only twelve days, pupation taking place in the soil. 
The adult flies must be long-lived, as the plant only flowers once a 
year, and the flowering period is short so that they have to survive 
till the following season. It did not appear that there could be two 
generations of the fly within the one flowering period, but it might 
be possible if this were for some reason of longer dui'ation. 

Dacus (Didacus) eminiis, sp. n. 

A species with fused abdominal segments, no anterior supra-alar 
l)ristles and no hypopleural spots, allied to aspilm, Bez. (with 
which Jangi, Curr. may be synonymous), and attcnuatv.s, Coll., but 
with smaller apical spot on the wing and a short, median, yellow, 
post-sutural stripe. 

Holotype J, Rosslyn, Transvaal, September 1931, J. M. Sim (bait- 
trap), paratype Durban, August 1932, W. E. Marriott (bait-trap). 

Length 8.0 mm., of wing, 6.0 mm. Head: light fei*i‘uginous, 
frons about hali’ width of head, one superior and two inferior oi’- 
bital bristles ; antennae: second joint one and thi^ee-fifths, third, three 
times as long as first, the second and third togethei' as long as cheek ; 
face with pair of moderate sized, round, black spots; Thorao: 
finely punctate, ferruginous; pale yellow pubescence; humeri with 
yellow spot in front, yellow mesopleural stripe reaching dorso-central 
line; scutellum yellow^ with moderate ferruginous base, the two 
bristles as far apart as length of scutellum ; legs ferruginous, except 
metatarsi and approximately inner halves of all femora. Wing: 
stigma dark brown, marginal cell entirely brown as is apical spot 
reaching from just before tip of second vein to just past end of 
fourth — the spot may be paler on its lower half; anal stripe 
strong, brown, the point twice length of rest of sixth vein. A 6- 
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(lomen: segments fused, twice as long as wide, rather more 
coarsely punctate than thorax, entirely ferruginous, third segment 
ciliate; sternites ferruginous, membranes yellow; genitalia ferru- 
ginous, the exposed aedeagus in the paratype appears to be rather 
long. 


Dacus (Didacus) siliqualactis, sp. n. 

This species is very like D. vcrtebratiis, Bez., but two 
characters appear to be of constant value in separating them. There 
is always a short, but distinct, yellow, median, post-sutural 
stripe, absent in vertebraius: unfortunately many specimens are 
pinned in the centre of the thorax, and this stripe is thus more or 
less obscured. Then, in vertebraius, facial spots are always well- 
defined and round, modei'ately large to rather small and on the 
lower part of the face; in this species they tend to be less defined, 
are always large and oval, almost filling the grooves. In all other 
characters the species is almost identical with vertebraius, there 
being a similar range of variation as far as may be ascertained 
from the material available. It may be noted that mimeticus, Coll, i) 
seems almost to be identical with vertebraius; when his description 
is comipared with a good series of vertebraius and the I’ange of 
variation is taken into account, the only differences that remain are 
apparently the length and the coloration of the pubescence on the 
dorsum of the abdomen. 

This new species is based on a series of specimens reared by 
Mr. H. Hargreaves, Government Entomologist, in Kampala, Uganda, 
from larvae in the pods of the plant AsvJepias semilunata 
(known there as „kafumbo”). There are: — JJ, holotypc and 2 
paratypes, January 19.‘J5, 2 paratypes, Api-il 1932, 8 paratypes June 
1935 : $$ , allotype and 5 paratypes, January 1935, 2 paratypes April 
1932, one, November 1934. and 7 June 1935. Material has been 
returned to Mr. Hargreaves, the types later to be placed in the 
British Museum; a few paratypes have been retained. 

Head as in vertebraius, but the facial spots are large; one 
superior and two inferior orbital bristles ; the third antennal 
joint is about five times as long as wide, but measurements such as 
these may be deceptive. Thorax with post-sutural, median, yellow 
stripe, humeri and double hypopleural spot yellow, the mesopleural 
stripe, if anything, rather narrower than in vertebraius. The 
wing-pattem in the specimens is not very strong, probably owing 
to their rather teneral condition. Normally it may be darker, but 
possibly not as well-defined as in vertebraius; the costal stripe 
and apical spot less pronounced and the stigma generally more 

') Collart, Dull. M%tn. r. d’HiKt. nut. ile Belgique, xi, 43, f. 13, (1935). 
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transparent yellow, the point of the anal cell about the same. A6- 
domen with the usual black markings developed to a greater or 
lesser extent. The base of the ovipositor is on the whole rather longei*, 
but not very markedly so, than in vertehratus; measurements 
compared with the wing-length were variable and tend to loose their 
value in poor specimens; it is on an average about 1.3 mm. 

Dacus (Metidacus) delicaius, sp. n. 

A species allied to Dacus (Metidacus) lotus, Bez., but differs 
in having a moderate oval spot at the tip of the wing. 

HolotypecJ, Durban, 1 — 7.7.33, W. E. Marriott (bait-trap), allo- 
type?, Van Reenen, Natal (Drakensberg, 6500 ft.), 10. 1926, R. E. 
Turner (in British Museum). 

(J, length, 6.2 mm., wing, 5.5 mm., ?, length, 6.4 mm., wing 6.0 mm. 
Head: occiput dark yellowish with yellow orbital margins; frons, 
flat, yellow with slight sub-integumentary lateral spots, slight pale 
pubescence, two inferior and one superior orbital bristles, no ocellars ; 
antennae about twice length of short face, which has a median tu- 
bercle. Thorax reddish in specimen, probably normally more ferru- 
ginous ; a median black stripe divides on hind portion into a pair of 
moderate sub-median spots, laterally is a black mark over notopleural 
suture and before the rather narrow, yellow, mesopleural stripe, also 
another black mark behind notopleural suture and below base of 
wing, and one below foi‘e coxae; post-scutellum and upper hypo- 
pleural spot black, except ferruginous bar across top of former ; the 
other yellow marks are humeri, single hypopleural spot and scutellum 
except reddish base of last. Bristles: two apical scutellars, anterior 
supra-alars, but no middle scapulars and no prescutellars. Halteres 
yellow. Legs yellow, but distal fourths of all lemora ferruginous. 
Wing with pale yellowish tinge, stigma deep yellow, the brown, 
oval, apical spot filling end of sub-marginal and upper, outer corner 
of first posterior cell from midway between ends of second and 
third veins to end of fourth vein; no anal stripe, no cloud at end of 
sixth vein and no super-numerary lobe on wing of male; i:)oint of 
anal cell one third longer than rest of sixth vein. Abdomen: 
oval; segments fused; third not ciliate; first segment black, second 
red (ferruginous), of the rest, the third is almost entirely black, only 
ferruginous on each side of median black stripe that extends to hind 
end of abdomen, laterally the black extends very broadly on the sides 
of the fourth segment, and rather less so on sides of fifth; 
pubescence pale, on posterior oval areas, very fine. Genitalia and 
venter yellowish to ferruginous. 

Female similar to male, but more ferruginous as it has not been 
in alcohol ; the black markings on the abdomen are not quite so 
conspicuous, although the yellow fascia on second segment is more 
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noticeable. Point of anal cell widened in middle and as long as rest 
of sixth vein. Base of ovipositor ferruginous, short, 1 mm. in length. 

Dacus (Dacus) doryloides, sp. n. 

A remarkable and curious species with fused abdominal segments 
and anterior supra-aral bristles, a large abdomen, and on the wing 
a narrow costal stripe and both upper and lower cross-veins in- 
fuscated. It does not appear to be closely allied to any of the known 
African Dacinae. It calls to mind the species placed in Psiloda- 
cus, but these have no anterior supra-alar bristles, nor third 
segment ciliate in the male. However, even if this segment is not 
ciliate in this species, it is probably not near Dacm ( Metidacus) 
lotus, Bez. 

Holotype a female, Mossel Bay, Cape Province, April 1921, li. 
E. Turner (in British Museum). 

Length 8.0 mm., of wing, 6.7 mm. Head light ferruginous, 
rather spherical, as long as high and one third wider, the eyes 
I'elatively small so that the occiput behind and face in front are 
rather conspicuous; occiput with a row of strong, short bristles on 
either side of the neck; frons flat, yellow in front, with pale 
pubescence, three-eights width of head; lunule wide and sho)’t; an- 
tennae: first joint short, second and third joints about as long as 
height of head, third one-fifth wide as long; face yellowish with 
large, round, black spot on each side ; palpi somewhat spatulate, ap- 
parently without strong setulae; proboscis short; cheeks about as 
wide as third antennal joint, genae four times as wide. Thorax 
reddish ferruginous; narrow anteriorly and rathe)’ more than one 
and a half times as wide at outer of the posterioi’ supra-alar 
bristles ; punctate, with a pair of sub-median dusted stripes on which 
punctation is less; pubescence pale; suture a narrow, smooth streak 
on each side. Yellow are humeri, broad mesopleui’al stripe (which 
does not cross notopleural suture nor on to sternite below) and 
single hypopleural spot, also scutellum except a narrow ferruginous 
base. Halteres yellow. Legs pale. Bristles black, anterior supi’a-alars 
present, but no middle scapulars nor prescutellars. Wing: upper 
cross-vein beyond middle of discal cell ; stigma yellowish, a costal 
stripe filling marginal cell, then a moderate stripe along costa 
gradually widening to tip of fourth vein; upper and lower cross- 
veins infuscated, anal stripe present; Point of anal cell about twice 
width of vein, gradually tapering at outer end, 1.6 times length of 
I’est of sixth veins. 

Abdomen large, wider than thorax, rather broadly elongate 
oval, the sides more or less parallel ; segments fused ; entirely ferru- 
ginous with whitish pubescence; base af ovipositor 1.3 mm., short 
conical. 
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Perilampsis Bez. 

Bezzi, 1920, Bull. Ent. Res., 10, 233; 1924, op. cit. 15, 76 and 104; 
1924, Ann. S. A. Mus., 19, 471 and 482. 

Genotype: Carjwphthoromiria pulchelki, Austen. 

In considering- this genus, it seems that Bezzi rather stressed 
the so-called „lateral keels’" of the scutellum as a distinguishing cha- 
racter. An examination of the genotype, pulrhclla, Aust., shows 
that in this species the disc of the scutellum is flat, forming at the 
sides an „edge” which is somewhat conspicuous as a ridge or keel 
in certain lights; in other species it is hardly apparent at all, and 
the most that can be said is that the disc is flatter than is the 
case in Tririhithrum Two important characters distinguish this 
genus, particularly from Trirhithrvm : the point of the anal cell 
is shorter or at most hardly longer than the second basal, and the 
third and fourth veins are slightly, but fairly gradually, divergent 
outwardly (parallel in Trirhithrum or only slightly widened at 
their tips). There is usually a double hypopleural spot, but it may be 
absent; the scutellum yellow, rarely black margined. On the dorsum 
of the thorax the transverse bars of white pubescence are leather 
characteristic but may form a single patch as in some species of 
Trirhithruniy a pattern sometimes being apparent. In the last genus 
the arista tends to be plumose, while in Perikimpsis it is little more 
than long pubescent or bare. The wing-pattern is as a rule well- 
defined, but tends to be diffuse in the males of some species. 

Biology. Species that have been reared all infest the fruits of 
species of Loranthns, a micro-environment difficult to imagine 
suitable for dipterous larvae on account of the very sticky latex. 
The larvae pupate in the soil, and often become enveloped in a pseudo- 
cocoon owing to the adhering sand-grains. 

The pupai’ium has a characteristic shape, the anteiaor end being 
obliquely truncate above. The circular disc thus formed constitutes 
the operculum, and comes off in one piece when the fly emerges. 

Table of Species. 

1 (21) Wing-pattern more heavily marked, the medial band strong 

and complete, or in some males the pattern becoming dif- 
fuse and the bands not well-defined. 

2 (6) Pattern slightly or rather strongly diffuse; generally 

brownish species. 

3 (4) Pattern very diffuse, bands hardly perceptible; (arista?.) 

J. aiuazuluayiay Mro. 

4 (5) Pattern more diffuse, but cubital and medial bands fairly 

distinct outwardly; arista bare. 


umhrinay n. sp. 
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5 ( 4 ) 


6 ( 2 ) 

7 ( 12 ) 

8 ( 9 ) 


9 . ( 10 ) 
10 ( 11 ) 


11 ( 10 ) 


12 ( 7 ) 

13 ( 14 ) 

14 ( 13 ) 

15 ( 16 ) 

16 ( 15 ) 

17 ( 18 ) 

18 ( 17 ) 

19 ( 20 ) 


20 ( 19 ) 


21 ( 1 ) 
22 ( 25 ) 


Pattern fairly well-defined, only the medial and end of 
marginal bands approximated and more or less fused 
outwardly; last section of fourth vein strongly curved; 
arista bare. <?. thyene, n. sp. 

(j(??$.Wing-pattern not diffuse. 

Arista bare. 

End of fourth vein strongly curved and the extreme tip 
somewhat straightened out so that the outer third of the 
second posterior cell is rather markedly widened; basal 
band widely separate from anal cross-vein; face with- 
out brown band at top. ?. thyene, n. sp. 

End of fourth vein not so strongly curved, outer third of 
second posterior cell not so abruptly widened. 

Black species; dorsum of thorax shining black with exten- 
sive and dense white dust forming a pattern ; femora 
brown and brown bar across base of antennae usually 
strong ; outer width of second posterior cell twice length 
of upper cross-vein. 

dryades, n. sp. 

Brownish species; dorsum of thorax mostly brown with 
median blackish stripe, dust thin and not appearing as 
a pattern; femora yellow in male, brownish in female; 
bar at antennae usually indistinct; first posterior 
cell wider at end, two and a half times length of upper 
cross-vein (wing-pattern in male rather diffuse). 

innhrina, n. sp. 

Arista pubescent. 

Scutellum black round sides and behind unita, n. sp. 

Scutellum yellow. 

No yellow hypopleural spots no ta, Mro. 

Yellow hypopleui'al spots present. 

A single reduced spot J. diadrniafu, Bez. 

A strong double spot. 

Yellow mesopleural stripe rather narrow, as wide as 
humeri, more or less parallel-sided; basal band on wing 
separated from anal cross-vein; base of ovipositor one- 
fourth length of wing pulchella, Aust. 

Yellow mesopleural stripe widened; basal band on wing 
close to anal cross-vein, only hyaline streaks present: 
base of ovipo.sitor half length of wing 

9 diwdemata, Bez. 

Wing-pattern reduced, medial band a tooth. 

Humeri yellow and mesopleural stripe strong and yellow 
(or white). 
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23 (24) End of marginal band on wing isolated 

fonnosella, Aust. 

24 (23) Marginal band entire, but much narrowed at end of stigma 

tctradactyla, Mro. 

25 (22) Humeri about concolorous with dorsum of thorax, meso- 

pleural stripe indistinct, the latter region greyish-brown 

argiita. End. 


Perilampsis amazuluana, Mro. 

Muni’o, 1930, Bull, Enf. Res,, 20, 391, PI. xv, fig. 3. 

Only the male type and a damaged paratype of the same sex 
are known from Zululand. 

Perilampsis umbrina, sp. n. 

A brownish species in which the wing-pattern in the male is 
diffuse. 

Holotype male, Durban, June 1933, W. E. Marriott, taken in 
bait-trap; allotype female, Durban, 18.5.3G. H. K. Munro, netted; 
paratypes: one ?, netted, June 1936, W. E. Marriot, and the fol- 
lowing bait-trap material — 1? August and Iv December 1930, 
December 1931, 1? June and a pair September 1932 13 VV, 19 June 
to October 1933, 1(^, 2v?, April-May 1936, Benmore, Durban, 
Marriott. 

Length, male, 3.25 mm., of wing, 3.25 mm., female, 5.25 mm., of 
wing, 4.5. mm. Head: proportions of length, height and width, 
6 : 9 : 11.5; occiput browmish above, yellow below^; frons, about one- 
third width of head, a little narroW'Cd anteriorly, orange yellows the 
vertical plates and ocellai* triangle shining yellows the dot brownish, 
yellow at lunule, slight black pubescence, two infe}’ior and two supe- 
rior orbital bristles, the ocellars as strong as the latter; lunule in- 
conspicuous; antennae half length of face, dark yellow, arista bare 
except slight pubescence at base; face flat, wiiitish yellow^; eye in 
life in a female reddish with a figure 3 in pale greenish sheen formed 
by a short, narrows horizontal bar in the middle and the uppei* 
and lower arms widened. Thorax: upper part largely browm with 
w'hite pubescence in the middle of dorsum, black pei-ipherally, in the 
caught female a median blackish stiipe is more apparent; post- 
scutellum brown ; lower parts of thorax yellow^ in male, ])rownish 
in female, in both humeri, broad mesopleural stripe and doubk' 
hypopleural spot w-hite, scutellum w’hite on disc yellow on sides and 
behind, more or less triangular, and with slight dark pubescence 
apically; bristles complete, one mesopleural, the dorsocentrals on 
line of anterior supra-alai’s. Wing, male (fig. 1 A) pattern brown and 
diffuse, female (fig. 1 B) well-defined, black. Abdoruen, male, 
base yellow, third segment blackish browui, fourth also, but with 
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yellow bar on hind half, a median notch reaching the fore edge, fifth 
blackish brown on sides, on middle yellow, narrow in front, widening 
to half width of segment on hind edge ; female, base yellow, black on 
sides and front edge, slight silvery bar on hind margin of second 
segment; third black; fourth also but with silvery bar on hind half, 
the bar not quite reaching the sides, fifth as in male, sixth mainly 
yellow. Pubescence black on black (or brown) otherwise yellow, but 
all black on fifth segment. Male genitalia and venter yellow. Base 
of ovipositor rather short, stumpy, legging-shaped, 1.0 mm. about as 
long as segments 3, 4 and 5 together, shining black and black 
pubescence. 




B. ? 

Fig. 1. Pcnlampsi'i umhrina, n. sp. Wing of 
male, A., of female, B. 


Perilampsis thyene, sp. n. 

Distinct from the other species recorded owing to the dense 
silvery dust on the dorsum of the thorax. 

Holotypeo, allotype ?,!(?, 2$, paratypes, Uhmlanga Beach, Natal, 
October 1937, W. E. Marriott (M. 637) ; !(? paratype, Pretoria (Ross- 
lyn), January 1935, H. K. Munro (M. 638) ; Id, paratype Rustenburg, 
T. P. 26. 4. 32, A. J. Smith, in bait-trap. 
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cJ, length 4.0 mm., wing 4.0 mm., V, length 6.0 mm., wing 5.0 mm. 
Head: occiput pale yellow below, darker and with blackish lateral 
spots above; frons brownish yellow, lighter yellow anteriorly and 
the vertical plates and ocellar triangle pale shining yellow ; antennae 
brownish yellow like frons, about tw'o-thirds length of face, arista 
bare; face and rather wide genac lemon yellow; palpi and proboscis 
yellowish; eyes in life green with a pair of rusty horizontal bars 
across the middle, these arc narrow behind, widening and separating 
anteriorly, their margins irregular; there is a small pseudo-shadow 
and the peripheral shadows are strong and dark; in certain lights 
the eye appears brown with a green bar across the middle and a 
smaller greenish spot above and below it. Thorax: dorsum black, 
the margins broadly shining and with black pubescence, centrally 
with thick silvery dust and white pubescence, the dust not forming 
a pattern; pleura black, lower parts of thorax brown, blacker in 
female; humeri, mesopleural stripe and double hypopleural spot 
white, in a fresh specimen the mesopleural stripe yellowish along 
the suture; scutellum ivory yellow, slightly convex above; post- 
scutellum shining black; halteres yellow; legs yellow, femora brown- 
ish in female; wing-pattern, male, rather diffuse and brownish, 
basal band evanescent towards hind margin, the fairly distinct cubital 
obscurely united to marginal and biisal, medial and end of marginal 
largely fused, only a short hyaline streak between; female, pattern 
practically as in Austen’s figure for pidchcUa, Fourth vein 
strongly arched, the tip almost straight and making a fairly marked 
angle with the curved portion. Ahdooivn brownish black, brownish 
yellow at base and at tip; strong silvery bars on second and on hind 
three fourths of fourth segment, the bars reaching the sides; 
pubescence black, white on the silver; in female sti’ongly i*eddish 
Lindei’ the silvery dust, fifth segment largely reddivsh, black on sides 
and middle of anterior edge, sixth segment reddish. Genitalia and 
venter reddish brown. Base of ovipositor 1.0 mm., a little shorter 
than segments 3, 4 and 5 together, shining black with black 
pubescence, rather flattened in specimens, but probably stout legging- 
shaped. 

Biologif. The specimens M. 637 were reared from larvae found in 
the fruits of Loranthm sp. collected at Umhlanga Beach by Marriott 
in October 1937. The mjale, M. 638, from Rosslyn, near Pretoria, 
was reared from a single larva found in a fruit of Loranthm^ 
rubronui 

Earlier in the season it had been noted that the plant was in 
full flower, but at the time the fruits were collected in seemed that 
very few had formed, apart from the fact that many are eaten by 
birds. Only the one, a very young, larva was found in a partly ripe 
fruit; it eventually became full-grown, pupated and the fly emerged. 
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Perilampsis dxyades, sp. n. 

Very like pulchella, Aust., but with bare, not pubescent arista. 

Holotype <?, Durban (Benmore) May 1936, H. K. Munro 
(M. 602) ; allotype ?, 3 <j, 1?, paratypes, Umhlanga Beach, Natal, 
October 1937, W. E. Marriott (M. 636) ; U, Durban, 28. 6. 36, W. E. 
Maisriott (M. 642) and from bait-traps, Durban (Benmore) W. E. 
Marriott, 1(J, September 1932, Zs, 1?, June 1933, 2$, September 1933, 
2(J, October 1933. 

Length, tj, 3.75 mm., of wing, 4.0 mm., ?, 5.0 mm., of wing, 4.5 
mm. Head: occiput dark yellow, blackish centrally above, blacker 
in female, the yellow extending on to frons, the anterior third of 
which white, vertical plates and ocellar triangle shining, the spaces 
between orange, the ocellar dot brown, and brown spots on each side 
of middle of frons, a brown bar across base of antennae, touching 
top of face and including lunule; antennae slightly reddish brown, 
arista bare, face and genae white. Thorax shining brownish black, 
blacker on dorsum, on centre of which moderate silvery dust, 
forming a more or less marked pattern more apparent when seen 
obliquely; the pattern is broadly pear-shaped, narrower in front, 
wider behind suture, and with a pair of lateral bars along suture 
partly enclosing a post-sutural black spot; pubescence white on th(' 
dust, black on the wide margins; humeri, mesopleural stripe and 
double hypopleural spot white, scutellum yellow, but largely whitish 
on disc, and a narrow blackish base, lower part of corners brown, 
round the hind margin, below, slightly brownish ; bristles normal ; 
halteres brown, squamae white; legs brown, tibiae and tarsi paler: 
wing: pattern similar to that in Austen’s figure for pulchella, 
but cubital and medial bars much wider; the last portion of fourth 
vein gently curved, its tip almost straight. (It may be noted that 
Major Austen wrote to say that the last portion of the fourth vein 
in pulchella is curved, and not quite straight as shown in the 
figure). Abdomen brownish black, with black pubescence; strong 
silvery bar on second segment not reaching the lateral mai’gins ; but 
that on hind three-fourths of fourth segment does; pubescence on 
silver pale ; male genitalia and venter brownish ; base of ovipositor 
shining black with black pubescence ; 1.4 mm., about as long as pre- 
abdomen, legging-shaped, narrower and not sti'ongly deflected at end. 

Biologii. The holotype male (M. 602) was reared from fruits of 
Loranlhus krauanianus heavcly infested with the larvae of Perilamp- 
s!s tetradacti/la collected on Benmore (Durban) ; Mr. Marriott reared 
one male (M 642) from a larva in a fruit of Loranthus quinquener- 
vifi at Durban, and a few specimens (M. 636) from larvae in fruits 
of Loranthua sp. collected at Umhlanga Beach, Natal. 

Perilampsis unita, sp. n. 

On account of the black-margined scutellum, this species is much 
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like a Thirhithrum, but is distinguished by the short point of the 
anal cell. 

Holotype male, Durban, August 1930, allotype female, August 
1933, paratypes: l(j, August 1930; ?>,S6, August 1933, 1?, September 
1932, and 1?, September 1933, all taken in bait-traps at Benmore, 
W. E. Marriott ; 4 $?, M. 608, Durban, September 1936, Marriott, bred. 

Length, male, 4.0 mm., of wing, 4.0 mm., female, .5.0 mm., of 
wing, 4.25 mm. Head: occiput deep yellow, brownish above, more 
broadly black in female, the dark yellow extended to middle of frons. 
vertical plates and ocellar triangle shining and between them, orange 
yellow, fore half of frons brownish yellow, yellow in 
female, and a dark spot on each side of lunule; face yellow with 
brownish bar at top; antennae brown and a brown spot below eyes. 
Very slight, thin, black pubescence on frons, 2 inferio)’ and 2 superioi- 
orbital bristles, ocellars strong; antennae about two-thirds length o1 
face, nearly as long in female, palpi and proboscis yellow', palpi w'ith 
black setulae. Thorax entirely shining black, with more oi- less of 
a ferruginous tinge on sutures; pubescence black, white pubescence 
forming a bar before and a trace of one behind vsuture ; humeri, broad 
mesopleural stripe, double hypopleural spot and disc of scutellum 
white, the last broadly black on sides and behind; bristles normal; 
legs : femora brown to black, otherw'ise yellow'ish ; haltores brown ; 
squamae white; wing: basal streaks strong, basal band close to anal 
cross-vein, cubital united, rarely fi'ee, medial strong, end of fourth 
vein strongly arched. Abdomen black, first two segments some- 
what ferruginous, blacker in female, hind margin of second 
ferruginous and with silvery dust, third black with trace of dust on 
hiiid edge, fourth black with strong silvery bar on hind half, fifth 
with a weak median fei'ruginous stripe, in female a round reddish 
spot on middle of hind edge, the silvery bars not quite reaching sides 
of abdomen, that on fourth segment in female only half width of the 
segment; pubescence black, except on silvery bai’s w'hite and a little 
on middle of hind edge of third segment; male genitalia black, 
sternites yellowish ; base of ovipositor shining black w'ith black 
pubescence, robust, stout leggingshaped, bent downwards apically, 
1.25 mm., a little shorter than pi'e-abdomen, 1.5 mm. 

Biolog}). Four females w'ere reai’ed by Mr. Marriott from larvae 
in fruit of Loranthvs qmnqiienervis, collected on Benmore, Durban, 
July and September 1936. 

Perilampsis curta, Mro. 

A species from East Africa that has been described elsewhere. 

Perilampsis diademata, Bez. 

Bezzi, 1924, Ann. S. A. Mm., 19, 482, PI. xii, fig. 28: Bvll. Ent. 
Res., 15, 104 (in tables). 
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Munro, 1926, Union S. Ajr,, Dept, Apric,, Ent Mem., 5, 23: 
929, Bull. Ent. Res., 20, 394. 

It is to be regretted that no female has yet been taken at the 
type locality, near Pretoria. However, there does not seem any reason 
to doubt that the pair recorded from Southern Rhodesia in 1929 is 
this species. 


Perilampsis pulchella, Aust. 

Amteu, 1910, Bull. Ent. Res., 1. 72, fig. 1, wing, Carpophtroro- 
m (jia. 

Bezzi, 1913, Bol. Lab. ZooK Portici, 7, 23, Cemtitis; 1918, Bull. 
Ent. Res. 7, 227. Carpophthorom yia; op. cit. 920, 10, 233 and 1924, 
15, 104. Perilampsis. 

Speiser, Deutsch. Ent.^ Zeit., 1915, 2, 101. Carpcrphthoromuia. 

Specimens collected by Mr. C. C. Gowdey at Entebbe, Uganda, 
15. xi, 1909 were received from Mr. H. Hargreaves. These are 
evidently from the same lot of material as the types in the British 
Museum. Seven other specimens, also collected by Mr. Gowdey at 
Entebbe, Nov. 1910, but in rather poor condition, were submitted by 
Dr. J. Smart of the Department of Entomology of the British 
Museum. 

Apart from Entebbe, only two othei* localities are recorded for 
this species, namely Southern Abyssinia (Bezzi 1920) and Kamerun 
(Speiser, 1915). 

It may be noted that in the figure of the wing given by Austen, 
the end of the fourth vein appears to be almost straight. This is, how- 
ever, gently cui’ved forward, or even slightly sigmoid, as the late 
Major Austen wrote to me some years ago. 

Perilampsis formosnla, Aust. 

Austen, 1910, Bull. Ent. Res., 1, 74, Carpophthoromiiia. 

Bezzi, 1913, Bol. Lab. Zool. Portici, 7, 24. Ceralitis; 1918, Bull. 
Ent. Re,^., 8, 227. Carpophthoromyia: 1920, op. cit. 10, 233, and 1924, 
15, 104, Perilampsis. 

Enderlein, 1920, Zool. Jahrb. Syst., 43, 354. Ceratitis. 

Enderlein records a female from Kamerun, but unfortunately 
gives no notes on the specimen. Apart from this only the male type 
from Uganda is known. 

Perilampsis tetradactyla, Mro. 

Munro, 1932, Dept. Aqric. S. Afr., Ent. Memoir No. 8, 40, PI. 
Ill, fig. 12. 

The following notes on the colour of the eyes were made from 
freshly-killed specimens. — In the male they are maroon with 
extensive purplish reflections, sometimes more or less shining- 
green, or with indistinct rays, usually green, radiating from the 
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middle of the hind margin; in the female mai-oon, without dif- 
fuse green or purple reflections but with three, ii-regular, shining 
green — blue obliquely — bars, one on lower third, one opposite the 
antennae and one opposite the lower inferior orbital bristle; poste- 
riorly the upper and lower bars curve towards the middle one, but 
do not quite reach it. 

Biolofjn, Larvae were found in lai*ge numbers in fruits of 
Lomnthus kniusskiyms growing on a citrus tree on Benmore, Dui’ban, 
in May and June 1936. Only one larva was in each fruit, feeding 
among the very sticky latex. To pupate, the larvae burrowed an inch 
or two into the sandy soil which often adhered to the puparium 
forming a pseudo-cocoon. In collected material larvae sometimes 
pupated in the fruits, but the flies (M. 589) found no difficulty in 
escaping. There was a very slight parasitism by a Braconid. Later 
in the same locality during August and September 1936, flies (M. 634) 
w^ere reared by Mr. Mai-riott from larvae in fruits of Lomnthus 
qninquencrvis, and again at Hmhlanga Beach, to the north of Durban, 
the obtained flies (M. 635) from larvae in the fruits of another 
Loranthm, 

Host-plants collected at Durban were kindly identified by Miss 
Forbes of the Natal Herbarium. 

Perilampsis arguta, End. 

Enderlein, 1920, Zoo/. Jahrb. Sifst,, 43, 354. 

The species is described somewhat briefly and it is difficult to 
discuss its real affinities to other species with reduced wing-pattern. 
The marginal band appears to be entire; the humeri black, like the 
dorsum, and, as Enderlein merely says ,,Mesopleui*e etwas grau- 
braun” it is not clear whether the stripe along the top of the meso- 
pleura is at all distinct. 

Trypetii doris, sp. n. 

Syn. Trupvta perinquein, Bez. : Munro, Union S. Afr., Dept. 
Agric., Ent. Memoir 6, 13, 1929, PJiorclIia and 8, 18, 1935, Trijpcta, 

Very like T. perinqueqi, Bez. but differs in the yellow ab- 
domen in both sexes, the shorter base of the ovipositor, and the 
wing-pattern in the male similar to that of the female, although 
perhaps paler, but not diffuse. As compared with Hendel’s description 
of the genus, the genae are narrower and the epistome rather more 
prominent; there are two inferior orbitals. 

Holotypeo% allotype V, 41 male and 35 female paratypes, M. 313, 
Pretoria, ^November 1930; 3 male and 5 female paratypes M. 259, 
Petronella, near Pretoria, November 1936, and one pair M. 595, Mid- 
delburg. Cape, April 1936, H. K. Munro. 

Male: length 1.0 mm., of wing, 4.0 mm. Head yellow, an- 
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tennae light orange yellow. Thoi^ax: dorsum and lower part of 
pleura black with thick yellow dust, a pair of blackish spots at base 
of scutellum; post-scutellum black with thick yellowish dust, only 
lower fourth shining black; pubescence pale, bristles black, dorso- 
centrals on line of anterior supra-alars, four scutellars of about 
equal length, the basals crossed; legs yellow; wing with M-shaped 
pattern as in female of T. p&ringueyi, paler but not diffuse, it 
is yellowish with a blackish tinge, the two inner bars not connected 
along discal cell. Abdomen yellow with black, yellow-shining 
pubescence, sometimes with a row of brownish sub-median spots; 
genitalia brown, venter yellow. 

Female similar to male; antennae more strongly orange; wing- 
pattern pi'actically as in penngtieyi female, blacker than in male. 
Abdomen with stronger and larger row of sub-median spots, 
but these may be less pronounced or absent. Base of ovipositoi* 
as last three segments together, and about three-fourths the relative 
length it is in peringneyi. 

Biology. As has been indicated, most of the records published 
by me under T. peringueyi refer to this species. The host-plant is 
Senecio erubescens (Compositae), the larvae living in the flowers. 
Incidently, the Braconid parasite,, Ophu^ phorelhaey Wlksn. was 
reared fi’om this species at Pretoria and not from T. peringueyi. 

Scleropithus, n. g. 

To a certain extent this genus runs fairly readily to Trypeia, 
Mcig. in various tables available (e.g. of Bezzi, Hendel and Shii*aki) 
and it agrees moderately closely with HendeFs description of 
Trypcta. •). Some characters may, however, be noted. The mesostei- 
nites are entirely clothed with long, sti*ong, bristle-hairs; in this 
regard Enderlein -) says of Xanio.sfernu m „Mittelbrust in der vorde- 
ren Halfte ziemlich dicht mit kurzen, dornartigen, senkrecht ab- 
stehenden Borsten.'' Whatever the appearance in Xanionternum 
actually may be (specimens not being available) it must certainly 
differ from what is seen here, also it has only two scutellar bristles 
and the species is long and yellow. 

The propleural bristles are much more strongly developed than 
in Trypeta, but are perhaps best regarded as very strong bristle- 
hairs as they are not quite as definitely bristle-like as in Acidia. 
There are only a couple of setulae on the knot at the base of 
the third vein; the lower outer angle of the discal cell is acute, 
about 60 ' , but not as much as in Phagocarpus as the lower cross- 
vein is not oblique and the upper edge of the discal cell is not 

*) Hendel, in Lindner, FI. Pal. Tleg., 49, Tryp. p. 77, 1927. 

-) Enderlein, Zool. Jahrb., 43. Syst., 336, 1920. 
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shortened; the upper cross-vein is about opposite the middle of the 
stigma. 

The genus may be further characterised thus: Head almost as 
in Trypeta, higher than long, the frons somewhat prominent 
before the eye, the epistome not projecting, and the lower occiput 
moderate, genae about one-fifth height of eye, a little pubescence on 
frons which is one-third width of head, three to four inferior orbitals, 
two superior, ocellars strong, lunule short, antennae shorter than 
face, arista short pubescent, proboscis short. Thorax: dorsocentral 
bristles behind anterior supra-alars, four scutellars; wing: costal 
bristles very small, anterior cross-vein a little before middle of discal 
cell and before end of first vein; lower squama nearly as lai’ge as 
upper. Abdomen: base of ovipositor short and broad. 

Genotype: Sclcrapithvs glaphyrochuhjps, the following new species. 


Scleropithus glaphyrochalyps, n. s]). 

Holotype male, allotype female, b male and 7 female paratypes, 
Durban (Bluff), March-November 1937, W. E. Marriott. 

A beautiful and striking species. Male, length, 7.0 mm., of wing, 
5.0 mm., female, 7.0 mm., of wing, 5.2 nun. Head ochraceous, 
brownish acros lower face and genae ; occiput moderate below, above 
flat with a pair of broad black spots, the median ochraceous part 
with a silvery sheen; frons deep yellow, mottled blackish behind, 
brown anteriorly, flat and moderately prominent before eye, about 
five-eighths wide as long and one-thii’d width of head, slight black 
pubescence, bristles black, inferior ox’bitals varying from three to 
four, sometimes three on one side, four on the other, in one specimen 
a third superior oi-bital; lunule 811011 ;, light brownish, antennae halt 
length of face, yellow, third joint about three times long as wide, its 
apex with a slight hint of a point above (in one specimen there is, 
on one antenna, a large, broad, triangular, flat point), arista black, 
short pubescent; face flat, rather long with deep grooves, cheeks 
about half width of third antennal joint, genae about twice and one- 
fifth height of eye, genal bristle and lower clothing black; epistome 
not projecting, the lower paid of head thus rounded ; proboscis short 
and broad ; palpi dark yellow with black setulae at end ; eye modera- 
tely large in profile. Thorax: dorsum shining black with rather 
light silvery dust, stronger between the rather- weak median and 
dorso-centrai brownish stripes; pubescence black; upper part of 
humeri black, lower ochraceous: pleura: a strong yellow stripe at 
top of mesopleura to wing base; black with faint silvery dust, 
propleura ochraceous, also sutures, and hind pails to some extent. 
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Scutellum flat on disc, more or less triangular, the apex broadly 
rounded, yellow, the basal third to two-fifths black; post-scutellum 
shining black with slight dust (or etching). Chaetotaxy strong, black, 
supernumerary bristles common; scapulars strong, often a second 
middle pair behind the first, one humeral, hind notopleural some- 
times duplicated on one side, or rarely three, two mesopleurals, at 
times a third, propleurals a row of strong bristle-hairs, one ptero- 
pleural, rarely two, sternopleural present, dorso-centrals about half 
way between anterior supra-alar and prescutellars, four scutellars of 
equal length, coxal bristles strong, middle sternite entirely clothed 
with long, strong bristle-hairs. Legs ochraceous, clothing strong and 
black, fore femora a little swollen, with two strong rows of fine 
bristles, middle and hind femora with a row of short bristle-hairs, 
developing into stronger bristles at end of hind femora, mid tibiae 
with a strong spur at outer end and an almost complete circle of 
shorter spurs, mid tibiae slightly, hind, more strongly blackish. 
Wing : costal bristles small : third vein bare, only two or three setulae 
on knot, hyaline with narrow, blackish-brown bands, the extreme 
base yellowish; a band from humeral, cross-vein to point of anal 
cell, filling inner end of third posterior cell and fading out before 
reaching wing margin ; a band from yellowish stigma straight across 
outer end of first basal cell, just including upper cross-vein, to hind 
margin; a straight band from costa over lower cross vein to hind 
margin along which it may be palely united to previous band with 
which it forms a V ; an apical band joined to the one over the lower 
cross-vein and reaching almost to fourth vein. 

Abdomen shining black, the hind margins of segments at 
times brownish, covei’ed with faint dust or etching giving the surface 
almost the appearance of shining steel, the last segment, however 
(fifth in male, sixth in female) is shining polished black except on 
the narrow anterior edge; pubescence black; apical bristles strong. 
Male genitalia shining black, polished. Base of ovipositor short, 
stumpy, the apex broadly rounded, 1.0 mm., about as long as segments 
five and six together, light brownish to blackish with black pu- 
bescence. Venter black, more or less yellow basally and on hind edges 
of sternites, except the last. 

Puparinm. This is very characteristic, the segments are strongly 
marked and constricted right to the anterior end which is somewhat 
pointed. The integument, also, is harder than is usual in Trypetid 
puparia. 

Biohgjj. The larvae were found in fruits of Strychrws henninysii, 
collected on the Bluff, at Durban, S. Afr., in the beginning of March 
1937 by Mr. W. E. Marriott who may be congratulated on the 
discovery of this remarkable insect. As they were practically full- 
grown at the time, the larvae soon pupated, but it is very interesting 
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to record that the adults did no emerge till the following November. 
This is an uncommonly long duration of the pupal period for a 
subtropical Trypetid. 


Oeda.spis auriella, n. sp. 

This is an interesting species of Oedaspis and the first re- 
corded from Southern Africa, to be included in the subgenus Di- 
chocd(Ufpis, Hendel. It is apparently vejy like Oedaspis fatinma, 
Hend. a species recorded as “probably from Algeria”. Differences 
that may be noted are: in the new species the third joint of the 
antennae is about twice as long as wide ; the bristles of the head are 
mostly brownish-black ; there are two, not three inferior orbitals ; the 
legs are entirely yellow; the pair of apical bands on the wing are 
broadly united above. 

Holotype male, allotype female, 2 male and 1 female paratypes. 
Kloof, Natal, April 1935, W. E. Marriott. The larvae and puparia 
were found in spindle-shaped galls on the thin stems of a 
Scnecif) sp. 

Length, male, 3.25 mm., of wing 3.25 mm. (two small males have 
a wing-length of 2.5 mm.) ; female, length 3.B mm., of wing, 3.5 mm. 
Head yellow ; occiput flat above, moderate below, the bristles 
thickened, yellow ; frons a little more than half width of head, flat but 
very slightly swollen, ocellar dot black, bristles blackish, two inferioi' 
and two superior orbitals, the upper of the latter short and yellow, 
slight pubescence in middle ; lunule moderate ; antennae a little shorter 
than face, third joint about twice as long as wide, broadly rounded 
at end, arista finely pubescent; face with shallow grooves; cheeks 
about half width of third antennal joint, the genae a little wider than 
this joint and one-fourth height of eye, genal bristle brownish; eye 
rather small in profile; pi’oboscis and palpi normal. Thorax: 
dorsum bi’ownish but with extensive, ill-defined, blackish marks 
across suture, on anterior two-thirds of middle line, and above wings; 
there is slight golden dust and pale, yellowish, coarse and sparse 
pubescence, the pleural pubescence pale yellow. On the sides the 
mesosternites are blackish, the blackness extending upwards to the 
shining black post-scutellar area, the upper part of the lower portion 
of the post-scutellum being covered with white dust. Scutellum large, 
swollen and polished, shining black with four bristles, at the apex 
are a few (four or five) white, pubescence hairs and before each 
basal bristle a small, close-set group, corresponding to a similar pair 
on the hind edge of dorsum; bristles normal, blackish-brown, the 
pteroppleural yellow, no scapulars, one mesopleural, the dorso-cen- 
trals on line of anterior supra-alars. Halteres and squamae pale 
yellow, lower squama narrow. Legs normal, yellow. Wing: a few 
scattered bristles to upper cross-vein and occasionally one or two 
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above middle of first posterior cell; the pattern consists of a series 
of broad blackish bands: a basal band over basal cross-veins and 
inner ends of first basal, discal and third posterior cells to hind 
margin; a broad middle band over upper and outer cross-veins to 
hind margin broadly united to basal as far as third vein and con- 
tinued to extreme base of v^ing as far as fourth vein; a broad, 
isolated, apical band reaching to middle of last section of fourth vein, 
and divided below by a wide indentation to middle of first posterior 
cell ; outer end of outer costal cell hyaline also a spot on costa near 
its base; middle band with a few, yellowish, sub-hyaline spots on 
its upper portion as also the apical band, where they are rather more 
hyaline. Abdomen: Male yellow, the segments on each side with 
brownish, ill-defined spots of greater or less extent; pubescence 
brownish, but on lateral margins of abdomen, on hind edge of fourth, 
and hind half of fifth segment, yellow ; venter yellow with yellow 
pubescence; genitalia reddish. Female, black, the hind edges of 
segments four and five narrowly yellow, the sixth more widely so, 
the yellow with a tendency to form a median stripe ; sixth segment 
about two-thirds length of fifth; base of ovipositor shining black 
with black pubescence, stumpy, short conial, very wide at base where 
about as wide as length ; venter yellow with yellow pubescence. 



New species of Phlaeothripiclae (Thysanoptera) 
from South Africa 
by 

C. JACOT-GUILLARMOD. 

In the following paper seven species are described as new; in 
one case, Kleothrips, the genus is an addition to the South African 
fauna. I am greatly indebted to Professor Faure for allowing me to 
study and describe his material of Hoplandrothnps and to use the 
notes which he had prepared for the species Hoplandrothripx^ arrhc- 
nuji sp. n., H. edentatm sp. n. and H, flavuhiH sp. n. 

All figures are original and were drawn by the author with the 
help of a projection apparatus. 

Key to the South African species of Hoplandrothrips Hood. 

Females. 

A. Fore femur armed with two teeth near apex, and fore tibia 

armed with one near middle of inner margin; head longer, 
1.66 — 1.80 times as long as greatest width across cheeks ; an- 
tennal segment III narrower, 1.90 — 2.1 times as long as 
greatest width, IV more than twice as long as greatest width ; 
anterior angular setae of the prothoi’ax very long, 180 — 21'.] n 
in length. 

B. Antennal segment III less than 1.96 times as long 

as greatest width ; segment IV 2.17 — 2.30 times as 
long as greatest width; abdominal tergum 1 with foui* 
(sometimes three) pores; reticulations of tergum I 
more or less of equal size throughout 

arrlienus sp. n. 

BB. Antennal segment III 1.97 — 2.10 times as long as 
greatest width; segment IV 1.98 — 2.17 times as long 
as greatest width ; abdominal tergum 1 with only two 
pores; reticulations of tergum I distinctly smaller 
and }*elatively narrower in the middle 

vansonl sp. n. 

AA. Fore femora and tibiae not armed; head shorter, less than 
lA times as long as greatest width across cheeks; antennal 
segment III broader 1.30 — 1.64 times as long as greatest 
width ; IV broader, 1.48 — 1.82 times as long as greatest width ; 
anterior angular setae of prothorax shorter, loss than 100 /jl. 
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Colour pale yellow; post ocular setae short -16 — 51/i 
long; eyes small, less than 0.25 the length of the 
head; no conspicuous cheek spines 

flavidm sp. n. 

Colour at least brownish yellow, usually brown; 
post-ocular setae longer, more than 70/i long; eyes 
larger, at least 0.3 the length of the head; at least 
one conspicuous check spine present. 

D. Tube shorter 0.64 — 0.67 the length of the 
head and less than twice as long as width at 
base ; prothoracic setae shorter, posterior 
marginal less than 90 fi long; post-ocular seta 
shorter, less than 80 ; pores between the two 

microsetae on tergum II of abdomen usually 
absent. landolphiae sp. n. 

DD. Tube longer 0.74 — 0.89 the length of the head 

and more than twice as long as width at base ; 
prothoracic setae longer, posterior marginal 
more than 100 /i in length ; post-ocular seta 
longer, over 95 /i in length ; two pores always 
present between the two microsetae on tergum 
II of abdomen edentatua sp. n. 

Males. 

A. Antennal segment 111 at least 1.7 times as long as greatest 
width ; segment IV slightly more than twice as long as greatest 
width. 

B. Antenna paler, segments 111 — V -pale yellow, VI 
paler for at least the basal half; anterior marginal 
setae of prothorax very short and pointed, distinctly 
shorter than any other prothoracic seta ; at least two 
distinct, strong cheek spines present (36 — 41 n long). 

arrhenus sp. n. 

BB. Antennae darker, segments III — V shaded with 

brown, VI completely brown ; anterior marginal setae 
of prothorax knobbed, only slightly shorter than the 
posterior marginal setae ; three only moderately 
prominent cheek spines present, natalensis (Trybom). 
AA. Antennal segment 111 broader, about 1.55 times as long as 
greatest width ; IV broader, 1.64 — 1.77 times as long as 
greatest width. 

C. Fore femur and tibia unarmed; tube longer, at 
least 2.1 times as long as width at base and 0.71 — 0.83 


C. 

CC. 
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the length of the head; terguni II of abdomen always 
with two pores between the two microsetae. 

edcntatiL^ sp. n. 

CC. Fore femur armed with at least one tooth near 

apex, and tibia usually with a small tooth at basal 
third on inner margin; tube shoiler, 1.75 — 1.90 times 
as long as width at base and 0.6;> — 0.08 the length 
of the head ; tergum TI usually with no pore between 
the two microsetae. huidolphiac sp. n. 

Hoplandrothrips arrhenus sp. n. (PI. I, Fig. 1,2). 

Female, 

(Macropterous). 

Length about 3.1 mm. General colour bright yellow-brown. Head 
yellowish brown, paler at the extreme base; post-ocular setae and 
cheek spines distinctly brownish yellow. Pi’othorax the same as the 
head but the colour leather blotchy. Pterothorax with sides similar to 
the head ; mesonotum yellowish brown, paler in the middle ; metano- 
tum bright yellow. Abdomen paler yellowish brown at the base, the 
segments darker laterally and gradually becoming darker towards 
the apex of the abdomen : segment IX moi-e or less the same colour as 
the head; tube yellowish brown, gradually becoming paler apically. 
Antennal segment I, basal half pale brownish yellow, the apical half 
yellowish brown; 11 yellowish brown at the base, the I'est pale 
brownish yellow; III — V pale yellow, paler at the base, V a shade 
darker than the preceding two segments; VI pale yellow, shaded with 
pale brown for the apical third or half; VTl and VIll yellowish 
brown, VII yellowish at base. Fore wing with a very slight 
brownish-yellow tinge, scale pale brown as well as a short line 
reaching the second sub-basal seta; hind wing colourless except for 
a pale brown median line along about the basal half. All trochanters 
pale brownish yellow, fore pair the darkest; fore femora bright 
yellow brown, darker along the inner niargin; fore tibiae bright 
yellow, darker at the base, especially along the outer margin; fore 
tarsis bright yellow, middle and hind femora yellowish brown, paler 
at the apex; middle and hind tibiae paler than the femora, especially 
at the base and the apex; tarsi pale brownish yellow. Prothoracic 
and pterothoracic setae distinctly brownish yellow; abdominal setae 
yellow except the terminals, which are brown. Ocellar pigment rod. 
Mesoderaial pigment appears to be greyish. 

Head long, about 1.7 — 1.9 times as long as its greatest width, 
broadest at middle, rounded to the eyes and moi’e gently to near base, 
thence slightly diverging, forming a neck-like constriction which is 
distinctly narrower than the greatest width across the eyes or about 
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0.9 the greatest width of the head, set with 3 — 5 large and 4 to 7 
smaller pointed" spines, placed on distinct warts, the hindmost the 
longest about 50 to 66 microns long; entire surface of head practically 
smooth, occipital and lateral regions with only indistinct cross 
striations, along posterior margin of eyes distinctly reticulate, genae 
practically smooth without obvious serrations; vertex weakly pro- 
duced, not overhanging, and smooth. Post-ocular setae 1.2 — 1.8 
times the length of the eyes, dilated at the apex, situated about half 
as near to the side of the head as to the eye, their distance apart 
about twice the interval of the eyes. Eyes closely facetted, about 0.3 
the length of the head and about 0.8 as wide as their interval ; outer 
anterior angle weakly curved. Ocelli not equidistant, those of the 
posterior pair about 0.63 times as distant from each other as from 
the median ocellus, their posterior margin more or less opposite the 
middle of the eye. Antennae long, about 1.5 times the length of the 
head, slender; segment III clavate, 1.90 — 1.96 times as long as its 
greatest width, distinctly sinuate on inner surface, pedicel curved 
outward at the base; IV about 2.2 — 2.3 times as long as its greatest 
width, distinctly longer than III ; V — VIII more slender than the 
preceding two segments; V 2.9 times as long as wide; VIII fairly 
closely united to VII ; shape of segments shown in figure ; sense cone 
distribution on inner (outer) surfaces; III 1 (2), IV 2 (2-1- 1), 
V 1 (1 1 - 1), VI (1 -t- 1), VII one on dorsum ; rather slender especially 
towards apex of antenna; dorsal outer cone on 111 11 microns long. 
Mouth cone attaining about the middle of the prosternum, labium 
broadly rounded, slightly surpassed by the acute labrum. 

Prothorax about 1.80 — 1.94 times as broad across the coxae as 
the median length of the pronotum, which is 0.71 — 0.77 that of the 
head; pronotum smooth except the extreme base, which has in- 
distinct striations. All usual setae present; anterior marginals very 
small and pointed, about 15 microns long; all the others very long, 
blunt (mere traces of a knob present), epimerals and posterior mar- 
ginals placed on slight protuberances, their lengths in microns as 
follows: anterior angulars 250 — 275, mid laterals 270 — 310, epimerals 
215 — 225, posterior marginals 210 — 225, coxals about 100. Ptero- 
thorax wider than the pi-othorax, widest anteriorly, with a pi'ojection 
at each anterior angle; mesonotum very faintly cross-reticulate 
except posteriorly, i.e. behind the spines, where the reticulations are 
distinct; the middle reticulations are hardly visible; metanotum 
smooth on the slightly raised triangle: sides of triangle I’eticulate 
and posterior portion of metanotum more feebly so; reticulations 
at sides longitudinal and the rest more regulary polygonal. Wings 
slender, widest at base with sides practically straight, fore pair with 
17 — 21 accessory hairs on hind margin ; subbasal setae measurements 
in microns: (a) 35—65, (b) 77—105, (c) 45—60; (a) and (c) 
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pointed, (b) knobbed or blunt. Fore legs extremely enlarged, coxa 
reticulate at the base, femur long and broad, armed with a pair of 
teeth at the apex, tibia short and very stout, armed with a stout 
curved tooth at the middle on inner margin, inner apical angle pro- 
duced, provided with a small plate, tarsus with a very large curved 
tooth about 1.5 times as long as the width of tarsus; middle and 
hind legs normal to the genus except for a number of stout, dark, 
curved spines on the upper surface of the femora. 

Abdomen distinctly narrower than the fore portion of the 
pterothorax, widest at segment dl, segments distinctly polygonally 
reticulate laterally and at anterior margin, indistinctly so at the 
middle and smooth along the poste}‘ior margin; tergum I with four 
pores (sometimes three), distinctly reticulate, the reticulations more 
or less equal in size and shape throughout, indistinctly smaller in the 
middle; pores on terga III — VI 18 — 61 microns apart. Tube reticulate 
ventrally at base, about 0.65 — 0.68 the length of the head and about 
2.5 times as long as width at base (which is about twice that at 
the apex), sides nearly straight; lateral setae on segment TX stout, 
usually slightly expanded, the longest seta, 280 — 250 microns long, 
distinctly shorter than tube; terminal setae 200 — 215 microns long, 
shorter than the longest on IX. 

Measvremoit,^ of female (holotype) in mm. — Length about 
8.07 ; head length 0.430, width across eyes 0.210, greatest width 
across cheeks 0.260, least width at base 0.240; eye, length 0.110, width 
0.075, interval 0.090; ocelli, diameter of median 0.081, of posterior 
0.081, interval between posterior pair 0.035, distance from median to 
posterior 0.080; post-ocular setae, length 0.165, distance apart 0.185; 
longest cheek spine, length 0.060; prothorax, median dorsal length 
0.880, width (including the coxae) 0.610; prothoracic setae lengths, 
anterior angular 0.265, mid lateral 0.810, epimeral 0.215, i)osterior 
marginal 0.210, coxal 0.100; pterothoi'ax gi'eatest width 0.680; fore 
wing, length 1.500, greatest width at base 0.140, least width at 
middle 0.120; subbasal setae lengths, (a) 0.035, (b) 0.015, (c) 0.015; 
abdomen, greatest width (segment 11) 0.565; tube, length 0.290, 
greatest width at base 0.115, least width at apex 0.055; longest seta 
on segment IX, length 0.280; longest terminal seta, length 0.210. 
Antennal segments 1 2 3 4 5 6 7 8 

Length in microns 61 56 110 117 110 87 74 48 

Width in microns 64 46 56 54 88 88 26 18 

Total length of antenna .... 0.658 mm. 

Male. 

(Macropterous). 

Length about 2.8 mm. — In colour veiy similar to the female 
except that it is generally duller, and the forelegs are darker. 



52 


Journal Ent, Soc, S. Africa. VoL L March 1939 


especially the tibiae which are similar to those of the middle and hind 
legs; all tarsi pale brownish yellow; otherwise like the female. Struc- 
turally there is great similarity between the two sexes; the diffe- 
I’ences being: male much smaller, forelegs not enlarged to such a 
great extent; fore femora armed with only the outer tooth, the inner 
represented by a thickening of the integument; fore tibiae relatively 
longer and narrower, the tooth nearer to the base and the anterior 
projection weaker; fore tarsal tooth much smaller, not quite as long 
as the width of the tarsus. Coxal setae shorter and pointed ; all protho- 
racic setae relatively shorter. Antennal segment III broader, 1.7 times 
as long as its greatest width. Head relatively shorter 1.52 times 
as long as greatest width; ocelli more or less equidistant. Prothorax 
distinctly shorter, 0.61 the length of the head and including the coxae 
2.12 times as wide as long. Tube longer, 0.74 the length of the head 
and 2.72 times as long as width at the base; terminal setae longer, 
subequal to the longest seta on segment IX. l^'ewer accessory hairs 
on hind margin of forewing, 9 — 13 in number. 

Measiirement3 of male (allotype) in mm. — Length about 2.83; 
head, length 0.330, width across eyes 0.195, greatest width 
across cheeks 0.210, least width at base 0.180 ; eye, length 0.107, width 
0.061, interval 0.077; ocelli, diameter of posterior 0.018, of median 
0.023, distance from median to posterior pair 0.033, interval between 
posterior pair 0.031; post-ocular setae, length 0.115, distance apart 
0.160; prothorax, median dorsal length 0.200, width (including the 
coxae) 0.125; prothoracic setae lengths, anterior angular 0.145, mid- 
lateral 0.155 — 0.170, epimeral 0.140, posterior marginal 0.140, coxal 
0.045; pterothorax, greatest width 0.440; fore wing, length 1.012, 
greatest width at base 0.110, least width at middle 0.085; subbasah 
setae, lengths (a) 0.038, (b) 0.084, (c) 0.054; tube, length 0.245, 
greatest width at base 0.090, least width at apex 0.043; longest seta 
on segment IX, length 0.195; longest terminal seta, length 0.195. 

Antennal segments 12345678 

Length •in microns 51 51 82 87 77 66 59 36 

Width in microns 51 38 49 43 33 31 26 15 

Total length of antenna . . . 0.509 mm. 

Devscribed from 31 females and 7 males, all macropterous, col- 
lected 17 — VII — 1930 by Professor J. C. Faure, in curled leaves of 
S/fZijfjivm conJatitm Hochst. (-- Eiufcnm cordaia Laws.) at Contra 
Costa, Chai Chai, Portuguese East Africa. 

The only other known species of Hoplandrothrips in which 
the female has armed forelegs are gynandrvs Hood and virago 
Hood from North America and vansoni sp. n. from the Transvaal; 
the differences between the last named and present species are fully 
discussed under th<at species; from the first two it may easily 

be distinguished by the forelegs of the female being much more 
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enlarged (reminding one of ArrhenofhripK), by the much longer 
prothoracic setae, the paler antennae, and the very weakly developed 
reticulation, especially on the head. With regard to the female, the 
present species may be separated from all other species in which 
the female is known by the greatly enlarged forelegs and armed 
fore femora and tibiae and the very long prothoracic setae; the 
male may be separated from all known African species except 
nataleiiais (Trybom) by the presence of only one tooth on the foi'e 
femur and in addition it may be separated from Bagnall, 

from Sierra Leone, which appears to be closely )-elated to it by the 
shorter prothoracic setae, fewer cheek spines and the fewer accessmy 
hairs on hind margin of the fore wing (9 — 13 compai'ed with 
18 — 21). From nctiulciinift (Trybom), vliich also has only one tooth 
on the fore femu}-, it may easily be separated by the paler and dif- 
fei’ently shaped antenna, the longea head, the much longer and 
differently shaped protlioracic setae (except tlie anterior marginals) 
and the stronger clieek spines. In addition the present species may be 
separated from the other South African species by the characteis 
given in the key. 1 am much indebted to Dr. Hood and Dr. Pi'iesner, 
who compared this species and made suggestions to Professor Faiire. 

Hoplandrothrip.s vansoni sp. n. (PI. J, Fig. 3, 4). 

Femal-e. 

(Macropterous). 

Length about 3.8 mm. — (leneral colour bright yellow brown 
to golden brown. Head yellowish brown, paler at the posterior 
margin of the eyes and between the eyes, and the basal fifth 
bright brownish yellow, gradually merging into the general colour 
of the head. Prothorax more brown than the head except in the 
middle w'here it is of a bright brownish yellow. Pterothorax 
bright brownish yellow, more yellow than the head, mem- 
branous portions bright yellow. Abdominal segments 1 — VII 
the same colour as the sclerotised portions of the pterothorax, 
darker laterally; VIII the same as the liead and IX the same 
as the darker portion of the prothorax ; tube, at the base, 
the same as IX, gradually becoming paler towards the apex. 
All setae distinctly shaded with brownish yellow, those on the 
abdomen (except the ter-minals) paler than the rest. Fore wing 
slightly tinged with pale yellowish brown, scale and small patches 
at the base pale brown ; hind wing the same as the fore wing, with 
a pale brown line (darker in the middle of the wing) extending 
slightly past the middle of the wing, fore margin darker than the 
rest of the wing, especially near the middle. Fore legs coloured as 
follows: coxae and femora brownish yellow, about the same as the 
base of the head, outer basal angle of femur more yellow, apex 
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merging to bright yellow ; tibiae and tarsi bright yellow, the former, 
except on the outer basal angle, hardly tinged with brown at the 
base. Middle and hind legs similar, femora dark yellow brown, paler 
at the base and the apex; tibiae yellowish brown, paler at each ex- 
tremity, distinctly paler than the femora; tarsi and trochanters 
brownish yellow. Antennal segment I yellowish brown, paler than the 
head ; II brownish yellow, the brown more pronounced on the inner 
margin (I and II may be more or less similar and just a shade darker 
thans III) ; 111 — V clear yellow, paler at the base, V slightly darker 
than the preceding two; VI yellow tinged with brown on the apical 
half ; VIl and VIII brown, the former yellowish at the base. Ocellar 
pigment red. Mesodermal pigment not visible in any of the specimens. 

Head long, 1.7 — 1.8 times as long as its greatest width, 
broadest at the middle, rounded to eyes and more gently to near the 
base, thence slightly diverging, forming a neck-like constriction which 
is distinctly narrower than the width across the eyes or about 
0.89 — 0.94 the greatest width of the head, cheeks set with about 4 
large and 6 smaller pointed spines placed on distinct warts, the 
hindmost spine the longest (66—74 microns) ; entire surface of the 
head practically smooth, occipital and lateral regions only in- 
distinctly reticulate (more distinct at the base of the head) ; along 
the posterior margin of the eyes distinctly reticulate; genae prac- 
tically smooth, not showing obvious serrations; vertex weakly pro- 
duced, and not overhanging, smooth. Post-ocular setae 1.06 — 1.25 
times the length of the eye, dilated at the apex, situated about half 
as near to the side of the head as to the eye, distance apart about 
twice the interval of the eyes. Eyes closely facetted, about 0.3 times 
the length of the head and about 0.8 times as wide as theii- interval ; 
outer margin rather strongly curved with a sharply curved anterior 
angle. Ocelli practically equidistant, posterior margin oi' posterior 
pair about in line with the middle of the eyes. Antennae about 1.6 
times the length of the head, slender; segment III clavate, 1.97 — 2.1 
times as long as its greatest width, distinctly sinuate on inner surface, 
pedicle curved outward at base; IV 1.98 — 2.17 times as long as its 
greatest width, distinctly longer than III ; V 2.37 — 2.63 times as 
long as wide; VIII fairly closely united to VII; shape of the 
segmients is shown in figure; sense cone distribution on inner (outer) 
surfaces: MI 1 (2), IV 2 (2 [ 1), V 1 (1 +1), VI 1 (1 + 1), VII usual 
cone on doi’sum; dorsal outer cone on III 43 microns long, those 
on VI much smaller thans the rest. Mouth cone attaining about the 
middle of the prosternum, labium broadly rounded and slightly 
surpassed by the acute labrum. 

Prothorax about 1.78 — 1.98 times as broad across the coxae 
as the median dorsal length of the pronotum which is 0.71 — 0.79 that 
of the head; pronotum smooth, except the extreme base which has 
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indistinct striations. All usual setae present, anterior marginals 
very much shorter, and pointed, the rest very long and slightly dilated 
at the tip (the coxals are also pointed), the epimerals and the 
posterior marginals placed on slight protuberances; theii’ lengths in 
microns as follows; anterior marginals 25 — 60, anterior angulars 
180 — 275, mid laterals 225 — 310, epimerals 170 — 255, posterio)’ mar- 
ginals 190 — 250, coxals 80 — 120 (the shorter belong to a much 
smaller specimen). Pterothorax at the anterior angles wider than the 
prothorax and narrowing towards the base, with a projection at each 
anterior angle; mesonotum faintly but distinctly cross-reticulate 
except in the middle and at the lateral angles where it is smooth ; 
posterior portion, i.e. posterior to the spines, has deeper reticulations; 
metanotum only faintly reticulate, especially on the I’aised triangle 
which is practically smooth, the lateral reticulations longitudinal, tlie 
rest regularly polygonal. Wings slender, widest at the base, with the 
sides more or less straight (there is a slight indication of narrowing 
at the middle) ; fore pair with 20 — 23 accessory hairs on the hind 
margin; subbasal setae pointed, measuring in microns: (a) 15 — 65, 
(b) 75 — 115, (c) 35 — 60. Fore legs extremely enlarged; fore coxa re- 
ticulate at the base, femur very stout and long, with a pair of stout 
teeth at the apex; tibia short and very stout with a stout curved 
tooth at about the middle on the inner margin, inner apex produced, 
with a small plate ; fore tarsus with a very large curved tooth about 
1.5 times as long as the width of the tarsus. Middle and hind legs 
normal to the genus except for a number of stout, dark curved 
spines on the upper surface of each femur. 

Abdomen distinctly narrower than the fore portion of the 
pterothorax, widest at segment II, segments distintly polygonally 
reticulate laterally and at anterior margin, indistinctly at middle 
and smooth at posterior margin ; tergum 1 with two pores, distinctly 
reticulate, the reticulations polygonal outwardly, becoming distinctly 
smaller and relatively narrower at the middle (giving the centre a 
raised appearance). Pores on terga III- -VI 41 — 66 microns apart. 
Tube reticulate ventrally at the base, about 0.68 — 0.76 times the 
length of the head and about 2.54 — 2.65 as long as the width at the 
base (which is a little more than twice that at the apex), sides 
nearly straight. Lateral setae weakly expanded at the apex, except 
the terminals and those on IX which are pointed ; dorsal pair on JX 
slightly expanded at tip; longest seta on IX distinctly shoitei’ than 
tube, the dorsal pair usually slightly longer than the laterals, about 
230 — 250 microns long; terminal setae shorter than those on IX, 
about 210 — 245 microns long. 

Measvrementft of female Iholotype) in mm. — Length about 
3.76; head, length 0.420, width across eyes 0.240, greatest width 
across cheeks 0.250, least width at base 0.225; eyes, length 0.130, 
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width 0.075, interval 0.095; ocelli, diameter of median 0.033, of 
posterior 0.028, interval between posterior pair 0.033, distance from 
median to posterior 0.033; post-ocular setae, length 0.155, distance 
apart 0.180; longest cheek spine, length 0.066; prothorax, median 
dorsal length 0.320, width (including the coxae) 0.620; prothoracic 
setae, lengths, anterior marginal 0.030, anterior angular 0.275 mid- 
lateral 0.305, epimeral 0.220, posterior marginal 0.235, coxal 0.100; 
pterothorax, greatest width 0.630; fore wing, length 1.650, greatest 
width at base 0.135, least width at middle 0.110; subba.sal setae, 
lengths (a) 0.065, (b) 0.115, (c)0.065; abdomen, greatest width 
(segment 11) 0.530; tube, length 0.320, greatest width at base 0.120, 
least width at apex 0.050; longest seta on segment IX, length 0.245; 
longest terminal seta, length 0.225. 

Antennal segments 1 2 3 15 6 7 8 

Length in microns 66 .59 110 120 102 87 77 49 

Width in microns 61 49 56 .59 43 36 28 18 

Total length of antenna .... 0.670 mm. 

Described from 7 females, all macropterous, collected by G. van 
Son, April 1932, on what probably was Cn/ptncarya Woodii at 
Marieps Mountain (alt. 5500 feet), Transvaal. 

I take pleasure in naming this new species after the collecto)-, 
Mr. G. van Son of the Tranvaal Museum. 

Although the present species is very similar to Huplandrothrips 
arrhenm sp. n. the two species show very constant differences, 
the more important being: (1) the differently shaped eyes, 
more prominent and with a moi’e pronounced anterior angle in the 
present species; (2) antennal segments differently shaped, ill 1.97 — 
2.10 times as long as greatest width in vansoni compared with 
never more than 1.96 in arrhetivu, IV never more than 2.17 times 
as wide as long in the present species as compared with 2.17 — 2.32 
in arrhenus, V much wider in the present form (2.37 — 2.63 times 
as long as wide, compared with about 2.9) ; (3) Tergum I of the 
abdomen with only two pores compared with four (sometimes three) 
in arrhenm and the reticulations more or less equal throughout 
in the former species whereas they are much smaller and differently 
shaped in the middle of the tergum in the present form; (4) the 
head appears to be relatively shorter in the present form although 
there is overlapping between the two; (5) in vansoni the coxal 
setae are always pointed as well as all the subbasal setae 
of the fore wing, whereas in arrhenus the coxals are slightly 
knobbed and at least one of the subbasal setae is expanded at the 
tip; there is also a slight difference in the colour. From all other 
known species of Hoplandr'othrips the present form may be separated 
by the characters mentioned for arrhenus. 
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Hoplandrothrips flavidus sp. n. (Textfig. 1, a and b.) 

Feyncxle. 

(Macropterous). 

Length about 1.2 mm. (loneral coloui* pale yellow; head pale 
yellow, slightly darker at the base of the antennae, between the eyes. 
Prothorax a shade darker yellow than the head, this probably due to 
the presence of the mouth-cone and the fore coxae below it. Pte- 
rothorax sligthly daj-ko]' than the prothorax, especially at the sides; 
hinder portion paler, the same colour as the abdomen which is ])ale 
yellow with segments VITI and JX darker, more or less like the major 
portion of the ])terothoi‘ax ; the tube of a deeper yellow on the basal 
lialf, the apical half shaded with grey. Ah the legs the same colouj* as 
the head; each tai'sus, however, with a dark patch near the a])ex 
on the inner side. Antennae with segments 1 — TTI pale yellow. Ilia 
shade darkei* towards the apex; IV pale ycdlow at the exti'eme base 
(on the narrow necklike portion) the rest yellow tinged with brown: 
V — VI IT uniformly yellowish-bi*own. Wings with a faint tinge of 
yellowish-brown thn)Ughout. All setae colourless or slightly yellow- 
ish except the terminals on the tube which are shaded with brown 
at the base. Ocellar pigmentation red. Mesodermal pigmentation not 
evident except in small patches in the abdomen where it is red. 



Text-fig. 1. Hoplandrothrips flavuhis sp. n. female 
holotype (a) head, prothorax, and fore legs; (b) left antenna. 
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Head about 1.09 times as long as greatest width, broadest just 
behind the eyes, narrowed basally; cheeks subparallel in the distal 
half, except where they curve abruptly to the eyes ; width across the 
eyes somewhat less than 0.9 times the greatest width of the head and 
somewhat less than the least subbasal width ; surface of head smooth, 
with no reticulations ; vertex not noticeably produced or overhanging. 
Post-ocular setae 46 — 51 microns long and 112 — 122 microns apart 
at the bases, strongly dilated at the apex. Eyes rounded, finely 
facetted, not quite one-quarter the length of the head, and dorsally 
about 0.75 times as wide as their interval. Ocelli close together, 
placed on a slight prominence, the median one within a line tangent 
to the fore margin of the eyes. Antennae about 1.9 times as long 
as the head, segments III and IV broad, V — VIII relatively narrow ; 
III about 1.3 times as long as wide and IV 1.48; chaetotaxy and shape 
of the segments shown in figure; sense cones on inner (outer) 
surfaces of segments as follows: III 1 (2), IV 2 (2), VI (1), 
VI 1 (1 1 1), VII with one on dorsum; those on segments III, IV 
and the inner one of V large and thick, the rest relatively weaker. 
Mouth cone slender, reaching the base of the prosternum ; the labrum 
acute while the labium is rounded. 

Prothorax along the median dorsal line about 0.67 as long 
as the head and (including the coxae) about twice as wide as long; 
surface smooth; the epimeron not fused with the pronotum. All the 
major setae present, colourless, with broadly dilated tips; their 
lengths in the holotype in microns as follows: anterior marginals 33, 
anterior angulars 41, mid-laterals 11, epimerals 51, posterior mar- 
ginals 43, coxals 43. Fore tarsus with a distinct, curved tooth me- 
dially on the inner surface; fore-femora and tibiae unarmed. Pte- 
rothorax less than 1.1 times as wide as the prothorax including the 
coxae. Wings slightly but distinctly narrowed in the middle, fore 
pair with 4 — 6 accessory setae; all three subbasal setae similar in 
shape to the prothoracic setae, their lengths in microns as follows: 
(a) 38—41, (b) 44—47, (c) 38—41. 

Abdomen, widest at about segments 5 — 7 where it is only 
slightly wider than the pterothorax. All segments short; I and II 
with one pair and III — VI with two pairs of setae dilated at the 
tip; VII and VIII each with one pair of pointed and one pair of 
dilated setae ; the rest of the segments with pointed setae. Sterna II 
to VIII each with ten to twelve accessory setae. Tube about 0.7 times 
the length of the head and about 1.97 times as wide at the base as 
at the apex, the sides almost perfectly straight. Longest setae on 
segment IX, 128 — 130 microns long and the terminals on the tube 
105 — 107 microns. 

Measurements of female (holotype) in mm. Length about 
1.2; head, length 0.175, greatest width (across cheeks) 0.160, width 
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across eyes 0.137, leiist width near base 0.150; eyes, length 0.019, 
width 0.042, interval 0.056; post-ocular setae, length 0.051, distance 
apart 0.112, distance from base of eye 0.018, distance fiom side of 
head 0.026 — 0.020; prothorax, median dorsal length 0.117, width 
(including the coxae) 0.235; pterothorax, gi-eatest width 0.250; fore 
wing, length 0.620, greatest basal width 0.061, width at middle 
0.049; abdomen, greatest width (across segment VII) 0.255; tube, 
length 0.125, width at base 0.061, at apex 0.031. 

Antennal segments 1 2 3 1 5 6 7 8 

Length in microns 36 38 43 49 43 49 46 33 

Width in microns 36 28 33 33 25 22 20 11 

Total length of the antenna .... 0.3,)7 mm. 

Described from ;> females, all macropterous, collected at Pre- 
toria, Transvaal, 7.3.1920., among fallen leaves (Professor J. C. 
Faure). 

The pale yellow coloui- is quite distinctive and will enable one to 
separate it from all other members of the genus Hopland rothrips. 
It may, however, safely be compared with Phlacothrips jiocrihis Hood 
from Tanganyika with which it agrees in a number of points but 
differs in the smaller size, colourless setae, broader antennal segments 
III and IV, and the head being smooth. The present species has betni 
placed with some reserve in the genus Ho]>Uindrothri})s as the male 
is not known yet. As pointed out by Dr. Priesnei’, who was kind 
enough to compare the specimens, it may just as well be placed in 
Pygmaeothrips although it has a much shorter head: however, he 
agrees that for the present it is well placed in Hopland rot It rips until 
the male is discovered. 

Hoplandrothrips edentatu.s sp. n. (PI. II, Fig. 7, 8) 

Male. 

(Macropterous). 

Length about 2.1 mm. General colour brown washed with yellow. 
Head brown, the yellowish tinge most pronounced at the extreme 
base, dorsally, and round the inner margins of the eyes. Prothorax 
more yellow than the head except the anterior angles, anterior to the 
long setae, which are the same colour as the head. Pterothorax 
similar in colour to the prothorax except the membranous iiarts 
which are almost clear yellow. Abdomen similar to the prothorax, 
with the lateral portions of all segments and the whole of segment 
IX (except the extreme base) darker. Basal third of tube darker. 
All trochanters greyish yellow; all femora the same brown as the 
head ; fore tibiae brownish yellow, darker in the middle ; middle and 
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hind tibiae similar to the head in colour with the apices paler. Fore 
wing slightly tinged with brown, scale pale brown ; hind wing prac- 
tically colourless. Antennal segments I and II yellowish brown, II 
tending to be paler at the apex ; III yellowish on the narrowed portion, 
yellowish brown on the rest (palest of segments) ; IV and V yellow- 
ish brown with paler bases; VI — VIII yellowish brown, slightly paler 
than the head. Ocellar pigment red. Mesodermal pigment not evenly 
distributed, where present red. 

Head about 1.03 — 1.20 times as long as the greatest width, 
broadest behind the eyes (sometimes width across eyes the same as 
that behind eyes), slightly narrowed basally; cheeks subparallel, 
rounded to eyes and more gently to base, tlience slightly diverging 
thus forming a neck-like constriction which is about 0.9 times the 
greatest width across the cheeks; cheeks set with about three pairs 
of yellowish spines, the hind-most the longest (13 — 23 microns). 
The entire dorsal and lateral surfaces of the head reticulate, faintly 
in occipital region, more strongly at sides, so that the cheeks are 
minutely serrate in profile; vertex slightly produced and over- 
hanging, not reticulate. Post-ocular setae pale yellowish brown, about 
1.06 times as long as eye, dilated at tip; their distance from the 
sides of the head about 1.6 that from the eye and their interval 
more than twice that of the eyes. Eyes about 0.4 the length of the 
head and about 0.9 times as wide as their interval. Ocelli almost 
equidistant, those of the posterior pair with their posterior margins 
slightly in front of the centre of the eyes. Antennae nearly 1.9 times 
the length of the head, rather broad; segment 111 about 1.61 times 
as long as its gi'eatest width; IV usually the longest (in one case 
equal to and in two cases shorter than III) ; the shapes of the 
respective segments are shown in the figure ; sense cones distributed 
on inner (outer) surfaces as follows: III 1 (2), IV 2 (2), V 1 (1 + 1), 
VI 1 (1 4 1), VII one on dorsum; the inner cone on III, broad and 
about 23 microns long; the dorsal pair on IV larger than the ventral 
pair; those on V — VII smaller than those on the preceding segments; 
a rudimentary cone is sometimes present on JV, the formula then 
being IV 2 (2 + 1) ; the outer cone on VI very much smaller than 
the rest. Mouth cone attaining the middle of the prosternum, labium 
bi'oadly rounded, slightly surpassed by the acute labrum. 

Prothorax about 2.8 times as broad across the coxae as the 
median dorsal length which is 0.58 — 0.65 that of the head. 
Pronotum smooth except for a few inconspicuous reticulations at the 
sides; all usual setae present, yellowish and expanded at the tip 
except the anterior marginals which may be much shorter and 
pointed (in some specimens these setae are long and expanded on 
one side and short and pointed on the other), their measurements in 
microns are: anterior marginals 20 — 56, anterior angulars 61 — 82, 
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mid-laterals 66 — 89, epimorals 84 — 95, posterior marginals 89 — 107, 
coxals 51 — 61. Pterothorax wider than the prothorax including the 
coxae, widest anteriorly and narrowed posteriorly ; mesonotum cross- 
reticulate and metanotum longitudinally reticulate. Wings about 
9 — 10 times as long as greatest subbasal width, distinctly broader 
in basal half than in apical half; slightly nai'i'owed in the middle; 
5 — 9 accessory hairs (usually 7) on hind margin of fore wing; half 
of the specimens with three subbasal setae, the other half with 
four; (a) and (b) similar to the prothoracic setae, (c) and (d) 
cither expanded at the tip or pointed; theii* measurements in 
microns are: (a) 61—72, (b) 66—79, (c) 19—72, (d) 42,-66. Fore 
legs moderately enlarged, fore femora and tibiae unarmed', fore 
tarsus armed with a stout tooth; middle and hind legs normal. 

Abdomen as wide as or slightly narrcAver than the ple- 
rothorax, widest at segment II; pores on terga III — VI 20 — 11 
microns apart, usually about 28 microns. Tube 0.71 — O.SM the 
length of the head and about 2.1 times as wide at base as at apex; 
sides slightly convex in the middle. Both pairs of lateral setae on 
segments II — VIII expanded, segment IX with laterals ]X)inted and 
the dorsals slightly expanded at the tip; longest seta on IX about 
subequal to the tube. All setae yellowish, the terminals shaded with 
brown at the base. Accessory bristles present on the sterna. 

Measaremeni,^ of male (Holotype) in mm. — Length about 
2.06; head, length 0.210, width across eyes 0.185, greatest width 
across cheeks 0.185, least width at base 0.166; eye, length 
0.085, width about 0.060, interval about 0.065; post-ocular setae, 
length 0.092, distance apart 0.185; ocelli, diameter of median 0.026, 
of posterior 0.020, interval between posterior paii* 0.028, distance 
from median to posterior 0.028; longest cheek spine, length 0.018; 
prothorax, median dorsal length 0.128, width (including the coxae) 
0.845; prothoracic setae, anterior marginal 0.011, anterior angular 
0.064, mid lateral 0.066, epimeral 0.087, posterior marginal 0.089, 
coxal 0.051; pterothorax, greatest width 0.880; fore wing, length 
0.840, greatest basal width 0.085, least ^^idth at middle 0.070; sub- 
basal setae, lengths, (a) 0.064, (b) 0.066 — 0.069, (c) 0.049, (d) 
0.018 — 0.054; abdomen, greatest width (segment II) 0.870; tube 
length 0.170, width at base 0.079, at apex 0.089; longest seta on 
abdominal segment IX, length 0.150, longest terminal seta, length 
0.185. 

Antennal segments 1 2 8 4 5 6 7 8 

Length in microns 36 16 59 61 51 52 15 86 

Width in microns 88 88 86 86 81 28 26 15 

Total length of antenna 0.891 mm. 
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Female. 

(Macropterous). 

Length about 2.3 mm. — General colour similar to that of the 
male. Structurally the female is also essentially like the male, ex- 
cepting that it is slightly larger; the tube is longer ventrally than 
dorsally; in all cases the anterior marginal setae of the prothorax 
are expanded at the tip; only three subbasal setae and never four 
are present on the fore wing, and the accessory hairs on the hind 
margin of the fore wing are usually slightly more numerous 6 — 10 
(usually 8). 

Measurementn of female (allotype) in mm. — Length about 
2.30; head, length 0.230, width across eyes, 0.215, greatest 
width across cheeks 0.220, least width at base 0.205; eye, length 
0.096, width about 0.072, interval about 0.077 ; post-ocular setae, 
length 0.105, distance apart 0.150; ocelli, diameter of median 0.028, 
of posterior 0.026, interval between posterior pair 0.033, distance 
from median to posterior 0.036; longest cheek spine, length 0.013; 
prothorax, median dorsal length 0.128, width (including coxae) 
0.385; prothoracic setae, anterior marginal 0.061, antcrio)’ angular 
0.077 — 0.087, mid lateral 0.079 — 0.082, epimeral 0.100, posterior 
marginal 0.107, coxal 0.051; pterothorax, greatest width 0.415; fore 
wing length 0.860, greatest basal width 0.097, least width at middle 
0.074; subbasal setae lengths, (a) 0.074, (b) 0.087, (c) 0.084; ab- 
domen, greatest width (segment 11) 0.400; tube, dorsal length 0.170, 
ventral length 0.190, width at base 0.080, at apex 0.046; longest 
seta on abdominal segment IX, length 0.165, longest terminal seta, 
length 0.1.50. 

Antennal segments 1 2 3 4 5 6 7 8 

Length in microns 38 49 69 69 56 .59 51 36 

Width in microns 43 31 38 43 33 29 28 15 

Total length of antenna .... 0.430 mm. 

Described from 12 males and 12 females, all macropterous, col- 
lected by C. C. Kent at Durban, Natal (9.1.1924), on Vanyveria 
towu-ntosa Hochst. 

The present species may be separated from all known African 
Hoplandrofh?ijm by the unarmed fore femora and tibiae in 
the male. In addition, its short head (less than 1.2 times as long 
as wide) sepai*ates it from all African species except eoffiae 
Bagnall and flat^idtui sp. n. ; from the latter it may easily be 
distinguished by its colour, shape of head and shape and length 
of the post-ocular and pronotal setae ; from the former it may be 
separated by the setae on abdominal segment IX being distinctly 
longer than the tenninals, by the shape of the antenna and by the 



J acot-(i uilhinnod : J\ie iv Phhieoth vi pidac 


63 


longer pronotal setae. From landolphiae sp. n. it may in addi- 
tion to the characters given in the key, be separated by the absence of 
projections on the ventral surface of antennal segments V and VL 

Hoplandrothrips landolphiae sp. n. (PI. II, Fig. 5, 6.) 

Female 

(Macropterous) . 

Length about 2.0 mm. — General colour yellowish brown. Head 
yellow-brown, darker at the sides. Pi-othorax and pterothorax more 
yellow than the head; membranous parts of the pterothorax clear 
yellow. The base of the abdomen the same colour as the prothorax, 
gradually darkening towards the apex so that segment IX is the 
same colour as the head; each segment darker laterally; tube the 
same shade as the head at the extreme base and the apical half, the 
rest dark brown. Wings slightly tinged with yellow; the scale and 
the extreme base of the fore wing pale bi’own; hind wing with a pale 
brown longitudinal line extending for about the basal half of the 
wing; apical half of the hind mai-gin of the hind wing pale brown. 
Antennal segments I and II yellowish brown, palei* than the head, II 
paler for its apical half and darker on the inner margin; 111 pale 
yellow, with a slight tinge of brown towards the apex; IV and V pale 
brownish yellow, IV paler at basal half and V at alx)ut its basal thii-d ; 
VI yellowish brown, paler for about its basal third; VII and VIII the 
same shade as the head. Fore legs slightly paler than the head, the 
tibia paler towards the apex, the tarsus pale brownish yellow; middle 
and hind legs darker than the foi*e legs, the tibiae ])aler at the extreme 
apex ; tarsi slightly darker than the fore pair. Head setae and terminal 
setae of the tube distinctly yellowish brown, pmthoracic brownish 
yellow, and the rest of a yellowish colour. Ocellar pigment red; me- 
sodermal pigment red, prominent especially in the prothorax, ptero- 
ihorax and the sides of the abdomen. 

Head short, 1.12 — 1.20 times as long as its greatest width, 
broadest just liehind the eyes, cheeks more or less straight, abruptly 
rounded to the eyes and slightly but evenly converging to the base 
of the head, where the width is 0.86-0.91 that of the greatest width 
across the cheeks; constriction at the base practically absent; one 
prominent, pointed, cheek spine placed at about the basal third 13-20 
microns in length, other cheek spines rudimentar\ ; dorsal and lateral 
surfaces of head faintly reticulate, moi’e distinctly so at the base, 
the sides and especially- at the iiosterior margin of the eyes, occipital 
region practically smooth ; genae minutely serrate in profile ; vertex 
distinctly produced and overhanging, more finely reticulate than the 
rest of the head; post-ocular setae about 0.30-0.36 times the length 
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of the head and about equal to the length of the eyes, dilated at apex, 
situated distinctly nearer to the eye than to the side of the head, their 
interval twice that of the eyes. Eyes about 0.3 times as long as the 
head and about 0.8 as wide as their interval. Ocelli not equidistant, 
those of the posterior pair about 0.7 times as distant from the 
anterior ocellus as from each other, their posterior margins in advance 
of the middle of the eyes. Antennae about 1.8 times as long as the 
head, the segments rather broad; III 1.44-l.e56 times as long as 
greatest width; TV 1.74-1.82 times as long as greatest width, and 
V 1.77-1.90 as long as greatest width; V and VI produced ventrally 
at apex, more pronounced in V ; sense cones on inner (outer) surfaces : 
III 1 (2), IV 2 (2 + 1), V 1 (1 1 1), VI 1 (1+1), VII one on dorsum; 
outer dorsal cone on III 31-33 microns long. Mouth cone not attaining 
the posterior margin of the prosternum, labium broadly rounded and 
slightly surpassed by the acute labrum. 

Prothorax about 2.36-2.50 times as broad across the coxae 
as the median length of the pronotum, which is 0.54-0.63 that of the 
head; pronotum smooth except its extreme base which is faintly 
reticulate; all usual setae present, expanded at apex, including the 
short anterior marginals which ar^ placed very close to the anterior 
margin of the pronotum ; measurements of these setae in microns as 
follows: anterior marginals 31-38, anterior angulars 61-64, mid- 
laterals about 46, epimerals about 54-66, posterior marginals 74-82, 
coxals 51-61. Pterothorax slightly wider than the prothorax across 
the coxae, fairly abruptly constricted posteriorly to form a distinct 
narrowing at segment I of the abdomen; mesonotum with the usual 
cross-reticulations, smooth in the middle; the whole metanotal 
triangle faintly reticulate, the reticulations regularly polygonal for 
about the anterior third, more longitudinal for the rest. Wings 
narrower at apex and in addition distinctly narrowed near the middle; 
fore wing with 5-8 (usually 7 or 8) accessory hairs on its hind margin; 
subbasal setae, lengths: (a) 54-66, (b) 61-69, (c) 46-77, (a) and 
(b) always expanded at the tip while (c) may l)e expanded or pointed. 
F"ore legs enlarged, femur and tibia unarmed, tarsus armed with a 
strong tooth ; middle and hind legs normal. 

Abdomen broader than the pterothorax segments II- V of 
eciual width, thence narrowing to the tube. Tergum 1 with only 2 
pores; evenly reticulate with equal-sided polygonal cells throughout; 
tergum II usually with no pores between the two microsetae, 
sometimes with one and rarely with two; tergum III usually with 
only one pore between the two microsetae; when two ai'e present 
then they are 20 — 23 microns apart ; each segment faintly reticulate, 
more distinctly so laterally; tergum IX 74 — 91 microns long. Tube 
0.64 — 0.67 times as long as the head; about 1.90 — 1.96 times as long 
as its greatest basal width which is about twice the apical width; 
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sides nearly straight. Lateral abdominal setae rather short and 
knobbed, the longest seta on IX 110 — 125 microns long ; terminal setae 
shorter than the tube, 120 — 140 microns long, but longer than those 
on segment IX. 

Measurew.ent)i of female (holotype) in mm. — Length 2.00; 
head length 0.220, width across eyes 0.181, greatest width across 
cheeks 0.196, least width at base 0.173; eye, length 0.074, width 0.056, 
interval 0.069; ocelli, diameter of median 0.023, of ix)sterior 0.018, 
distance from median to posterior 0.018, interval of posterior pair 
0.028; post-ocular setae, length 0.074 — 0.079, distance apart 0.138; 
longest cheek spine, length 0.020; prothorax, median dorsal length 
0.138, width (including the coxae) 0.354 ; prothoracic setae lengths, 
anterior marginal 0.038, anterior angular about 0.061, mid lateral 
about 0.046, epimeral about 0.064, posterior marginal 0.077, coxal 
about 0.043; pterothorax, greatest width 0.355; fore wing, length 
0.860, greatest width at base 0.087, least width at middle 0.066; 
subbasal setae lengths, (a) 0.066, (b) 0.069, (c) 0.077 ; abdomen, 
greatest width 0.370; tube, length 0.150, greatest width at base 
0.078, least width at ajiex 0.038 ; longest seta on segment TX, length 
0.117; longest terminal seta, length 0.135. 

Antennal segments 1 2 3 15 6 7 8 

Length in microns 43 13 61 72 59 54 46 33 

Width in microns 11 36 42 11 .33 28 26 13 

Total length of antenna .... 0.111 mm. 

Male. 

(iMacroi)te rolls). 

Length 1.94 nmi. — Very similar to the female in colour, perhaps 
a shade darker, with the fore tibiae paler, i.e. yellow slightly tinged 
with pale brown. In structure the two sexe*' are also similar, the male 
differing in the following; slightly smaller size, with abdomen 
broadest across segment 11; prothorax longer, O.ol — 0.71 times the 
length of the head, and 2.13 — 2.37 times as wide across the coxae as 
its median dorsal length; anterioj- angular setae longer, longer than 
the iwsterior marginals ; third subbasal seta always ]X)inted ; tube 
more abruptly narrowed neai' the base; the fore femora armed with 
one tooth near the apex (or sometimes with two), and the fore tibiae 
armed on the inside with a small tooth at about the basal third. 

Measurements of male (allotype) in mm. — Length 1.94 ; 
head, length 0.215, width across eyes 0.165, greatest width across 
cheeks 0.183, least width at base 0.160 ; eye, length 0.069, width 0.051 , 
interval 0.064; iK)st-ocular setae, length 0.066, distance apart 0.133; 
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longest cheek spine, length 0.015 — 0.020; prothorax, median dorsal 
length 0.135, width (including the coxae) 0.320; prothoracic setae 
lengths, anterior marginal ,0.020, anterior angular 0.082, mid-lateral 
0.051, epimeral 0.059, posterior marginal 0.079, coxal 0.051; ptero- 
thorax, greatest width 0.335 ; fore wing, length 0.720 ; subbasal setae 
lengths, (a) 0.054, (b) 0.061, (c) 0.046; abdomen, greatest width 
0.310; tube, length 0.135, greatest width at base 0.077, least width 
at apex 0.036; abdominal segment IX, length 0.087; spine on IX. 
length 0.038; longest seta on IX, length 0.107 ; longest terminal seta, 
length 0.123. 

Antennal segments 1234567 8 

Length in microns 36 43 59 64 56 51 43 36 

Width in microns 41 31 39 37 29 24 23 13 

Total length of antenna .... 0.388 mm. 

Described from 43 females and 7 males, all macropterous, collec- 
ted on 9.1.1938 by J. H. Joubert, in curled leaves of Landolphia 
capensis Oliv. at Donkerhoek (about 18 miles east of Pretoria), 
Pretoria, Transvaal. 

In contrast to the downward-curling of the margins of Ficm 
leaves, caused by Gynaikothrips Mrsutus (Karny), the present 
species lives on the upper surface and causes the leaf edges to curl 
upwards. 

This new species seems to be most closely related to schoute- 
deni Priesner from the Belgian Congo and to iiyandemin Pries- 
ner from Uganda; from the former it may be separated by (1) 
the pores between the microsetae on abdominal tergum III when 
both present being nearer together, 20 — 23 microns compared with 
38 — 48 microns, (2) the relatively longer tube, 0.64 — 0.67 times the 
length of the head, and 1.90 — 1.96 times as long as the greatest basal 
width compared with 0.01 and 1.79 respectively, (3) the narrower 
antennal segment IV in the female, 1.7 — 1.8 times as long as wide 
compared with 1.35, and the shorter segment V in the male, less than 
twice as long as wide compared with more than twice as long as wide 
and longer than 111 in schoutcdeni, (4) the presence of a dark 
longitudinal line on hind wing, and (5) antennal segments V and VI 
produced ventrally at the apex. From ugandensis the present species 
may be separated by: (1) antennal segments V and VI produced 
ventrally at apex, (2) relatively narrower antennal segments III — V 
in the male, 1.42 — 1.56, 1.61 — 1.77, and 1.86 — 1.93 times as long as 
wide respectively compared with 1.07, 1.36 and 1.44, (3) one pore on 
tergum III usually absent but when both present then closer to one 
another, never more than 23 microns apart compared with up to 28 
microns, (4) shorter prothoracic and post ocular setae, (5) presence 
of a dark longitudinal line on the hind wing. Another species with 
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which it may be compared is coffeae Bagnall from TaiiKaiiyika 
Territory; it differs from this species in: (1) the shorter spines on 
abdominal segment IX in the male, (2) antennal segments V and VI 
produced ventrally at apex, (3) the smaller eyes, 0.33 — 0.38, comimred 
with 0.45 times the length of the head, (4) the shorter tube, 0.61 - 
0.67 compared with 0.75 Another closely allied species is ecloitatvs 
sp. n. from which it may be separated by the characters given in 
the key. 


Elaphrothrips faurei sp. n. (PI. Ill, Fig. 0, 11). 

Male. 

(PrachypteroiKs) . 

Length about 3.4 mm. General colour dark brown. Head brown, 
considerably darker between the eyes, including the process in front 
of the eyes. Antennal segments 1 and II same colour as basal portion 
of head, II becoming yellowish towards the apex; III yellow, with 
extreme apex slightly shaded with brown; IV yellow, with narrowed 
lx)rtion of apex and extreme base shaded with brown; V yellowish 
brown for about the apical and basal thirds, the remaining third 
yellow, darker than either III or IV; VI, VIl, and VITI dark brown, 
VI slightly paler on basal half. Prothorax and pterothorax brown. 
Abdomen brown to dark brown, gradually l)ecoming darker towards 
a])ex. All coxae brown. Trochanters yellow. Femora yellowish brown, 
the yellowing becoming more pronounced at each end. All tibiae and 
tarsi yellow. All setae clear or slightly tinged with yellow except the 
terminal setae of the tube, which are shaded with brown at the base. 

Head almost exactly three times as long as greatest width, 
which is near the base, and 3.2 times the width across the eyes; 
distinctly' produced beyond the eyes, the pi’ocess about 1.3 times as 
wide at l)ase as median length, 0.11 as long as gi'eatest width of head 
near base, and nearly as b,i*oad at base as at origin of antennae. Small 
tempora present behind eyes from which ^he cheeks evenly constrict 
for a short distance and then widen again until near the base of the 
head where they abruptly converge to form a slight collar. The length 
of the cheeks about 2.4 1 times the least width ol' the head which is 
shortly behind the eyes. Vertex of head not overhanging. Ante-ocular 
setae at least 70 inicrons in length and about 66 mic}*ons apart, more 
or less ix)inted ; arising about 26 mici’ons from the anterior margin of 
the eyes. Post-ocellar setae about 20 microns long. Post-oculars at 
least 125 long, 88 microns apart, and 75 microns from the posterior 
margin of the eyes. Dorsocephalic setae about 35 microns long, 1 1 
microns apart, and arising abou^ 230 and 205 microns from the 
posterior margin of the eyes. Cheeks with about four pairs of irregu- 
larly placed, strong, knobbed spines, the one immediately behind the 
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eyes being the longest (about 35 microns) ; with minor setae inter- 
spersed between the major pairs. Eyes, prominent but not distinctly 
protruding; their length slightly more than 0.21 times that of the 
head; the measurements in the holotype in microns being: 

Dorsal: length 140, width 70, interval 65; 

Ventral: length 130, width 72, interval 60. 

Interval between posterior ocelli about 60 microns, and their 
distance from median ocellus about 80 microns : they are situated to 
the inner margin of eyes within about their apical third. Antennae 
slender, about 1.38 times as long as the head; segment III about 5.9 
times as long as its own width and 1.24 the length of IV : IV about 4 
times as long as wide and 1.1 the length of V. Sense cones slender, 
short (outer one on III about 43 microns) distributed as follows: 
III 1 (1), IV 1 (2) plus 1 ventrally, V 1 (1 + 2), VI 1 (1), VII 1 on 
dorsum ; the outer sense cone on VI is much shorter than the inner. 
Mouth cone short, broadly rounded, almost attaining middle of 
prosternum. 

Proihomx along median line about 0.33 times as long as 
head and (including the coxae) about 2.2 times as wide as long; 
surface smooth ; epimeron not fused with pronotum ; seta lengths in 
the holotype in microns: — antero-marginals 38, antero-angulars 
about 55, mid-latei’als about 70, epimerals about 90, postero-marginals 
about 100, coxals 60. Fore legs enlarged but not extremely so, with 
three stout spines about 46 microns in length, at basal angle in addi- 
tion to the usual spines; „sickle shaped’’ spine present, straight or 
slightly curved, comparatively weak; foretibiae normal but setae at 
subbasal angle shorter than width of tibiae; one seta within the 
apical sixth of tibia longer than width of tibia; setae at apex longer 
than the rest of the foretibial setae; fore-tarsus with a moderalety 
strong tooth, about equal to width of tarsus in length, and with a 
slight backward curve. Middle and hind legs normal; the femora 
possessing knobbed setae, the longest placed about midway between 
base and apex; the lengths of these mid- and hind-femoral setae 50 
and 75 microns respectively ; hind-tibiae with a strong apical, dorsal 
seta (about 50 microns long), in addition to the usual setae. Wings 
rudimentary, padlike, with two subbasal setae on fore wing rudiment, 
their respective lengths in the holotype in microns being 50 and 75. 

Abdomen long and slender at base, slightly wider than the 
pterothorax. Pores on segment II, 65 microns apart. Lengths ol* 
segments VI — IX in microns : 215, 235, 230, 165, respectively ; lateral 
setae on VI 140 microns long and on VIII 105 microns; setae on IX 
long (440 microns), longer than tube. Tube about 0.6 times the length 
of the head, and 3 times as long as its greatest basal width, which is 
about 2.2 times as wide as the least apical width. Terminal setae 
about 320 microns in length. 
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Measureynents of male (holotype) in mm. — Length about 
3.37 ; head, median dorsal length 0.650, width across eyes 0.205, least 
width behind eyes 0.180, greatest width across cheeks near base 
0.220, least width near base 0.205, width across basal collar 0.210; 
length of head process in front of eyes 0.090, width at base 0.120, 
width at base of antennae 0.125; prothorax, median length of pro- 
notum 0.215, width (including coxae) 0.480; pterothorax, greatest 
width 0.420; abdomen g)-eatest width (II segment) 0.460; tube, length 
0.370, greatest basal width 0.120, least apical width 0.055. 

Antennal segments 1 2 3 4 5 6 

Length in microns 65 68 205 165 150 95 

Width in mio’ons 60* ) 40 35 10 35 28 

Total length of antenna .... 0.898 mm. 

Female. 

(Lrach ypterous ) 

Length 3.6 mm. Lody stouter than that of male, but otherwise 
very similar, departing from the above description only as follows : — 
head 2.9 times as long as width aci*oss eyes and 2.72 times the grea- 
test width near base; head process in front of eyes about 1.4 times 
as wide at base as its o^mi median length, and 0.38 as long as great- 
est sub-basal width of head. Cheeks about 2.21 times as long as least 
width of head just behind eyes, anterior pair of genal spines 20 
microns long; the post-ocular in the allotype about 90 microns long, 
95 microns apart, and 70 microns from the posterior margin of eye; 
anteoculars about 75 microns long, 7 1 microns apart, and 26 microns 
from the anterior margin of eye. Eyes nearly 0.22 the length of the 
[lead, their measui*ements in the alloty])e in microns being: 

Dorsal: length 140, width 70, interval 75; 

Ventral: Length 140, width 77, interval 65. 

The posterior pair of ocelli are 70 microns apart, and 30 
microns JTom the median ocellus. Antennae about 1.44 times the 
length of the head; segment 111 1.2 times the length of IV and 6 times 
as long as wide; TV 1.17 times the length of V and 5 times as long as 
wide. Median pronotal length about 0.34 that of head; pronotal setae 
measurements in the allotype: antero-marginals 38, antero-angulars 
40, mid-laterals 83, epimerals 105, postero-marginals 115, coxals 40. 
Abdomen stouten* than in male but tapering rather than rounding to 
the tube. Pores en segment IT 90 microns apart. Segments VT 215, 
VII 195, VIII 160, IX 165 microns in length; setae on IX 510 micro 
long; lateral pairs on VI and VIII 195, 145 microns respectively. 
Tube alx)ut 0.72 the length of the head. Terminal setae about 360 
microns in length. 

D Basal width. 


7 8 

70 80 

25 15 
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Measurements of female (allotype) in mm. — 

Length about 3.6 ; head, median dorsal length 0.640, width across 
eyes 0.220, least width behind eyes 0.195, greatest width near base 
0.235, least width near base 0.220, width at basal collar 0.225; head 
process in front of eyes, length 0.090, with at base 0.124, width at 
base of antennae 0.125 ; prothorax, median length of pronotum 0.215, 
width (including coxae) 0.485; pterothorax, greatest width 0.460; 
abdomen, greatest width (segment II) 0.640; tube, length 0.460, 
greatest basal width 0.145, least apical width 0.060. 

Antennal segments 1234 5 67 8 

Length in microns 50 70 210 175 150 110 73 85 

Width in microns 60 40 35 35 35 28 23 15 

Total length of antenna .... 0.923 mm. 

Described from 4 males and 1 female, all brachypterous, collected 
by Professor J. C. Faure „among fallen leaves”, July, 1936, at Lou- 
rengo Marques, Portuguese East Africa. Found together with speci- 
mens of Elaphrothrips orangiae Jacot-Guillarmod. 

I take pleasure in naming this new form for Professor J. C. 
Faure of the University of Pretoria, who has done much to advance 
our knowledge of the Thysanoptera of South Africa. 

The yellow tibiae and tarsi and the distinctive colour of antennal 
segment V ai’e outstanding characters. With other African species it 
can hardly be confused execpt perhaps with E. orangiae Jacot- 
Guillarmod also from South Africa, which also has yellow middle and 
hind tibiae and tarsi; from this species it may, however, easily he 
separated by the colour of the fifth antennal segment, the much 
shorter dorsocephalic bristles, and the relatively longer head. From 
the American species flavipes (Hood) which also has yellow mid- 
and hind-tibiae the new species may be separated as follows: — the 
relatively longer head, the distinct cone overhanging the base of the 
antennae absent, and the relatively shorter tube. The presence of a 
„sickle-shaped” spine on the fore-femora of the male of fanrei also 
separates it from both the above species. 

Kleolhrips (Akleothrips) zuluensis sp. n. (PI. Ill, Fig. 10, 12.) 

Male. 

(Macropterous) . 

Length about 5.0 mm. Colour brown to dark brown except for the 
following: antennal segment II tinged with yellow at the apex; III 
yellow, sligthly shaded with brown at extreme apex; IV yellowish 
brown at apex; V ochreous yellow on basal half, apical half brown; 
VI to VIII brown. All trochanters ochreous yellow; fore-tarsus 
yellowish brown, the tooth being ochreous yellow. All bristles hyaline. 
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Wings colourless. Abdomen pale at base, gradually becoming darker 
towards apex. Tube brown, paler at apex. 

Head 3.3 — 3.4 times as long as width across eyes, and 3.1 — 3.3 
as long as the greatest width across cheeks, widest at basal collar in 
the holotype and at about the basal sixth in the paratype; strongly 
but gradually narrowed behind eyes and slightly so at base; the 
width behind eyes 0.77 — 0.78 of the greatest subbasal width. Produced 
portion of head 1.9 times as long as its own width at base and 1.5 
times its width at base of antennae; 1.28 times as wide at insertion 
of antennae as at base ; 0.90 — 0.96 as long as the width of the across 
the eyes ; steeply narrowing to near middle and then slightly 
broadening to base; lateral margins of basal half rather irregular. 
Cheek 2.4 times as long as the least width of head behind eyes. 
Lateral and dorsal surface of head transversely striate. About 3 pairs 
of prominent cheek spines plus about 5 pairs of lesser ones present, 
the 1st situated immediately behind the eyes is the longest, each 
measuring about 66 — 77 microns. Ante-ocular setae sligthJy more 
than half the dorsal length of the eye, their measurements in the 
holotype in microns: length 77, distance apart 79, distance from 
anterior margin of eye 59. Post-ocellars about equal in length to the 
post-oculars whose measurements in tlie holotype in microns are: 
length about 25, distance apart 132, distance from posterior margin 
of eye 87. Dorsocephalic setae al)out twice as long as the post-oculars, 
the measurements in the holotype in microns being: length 51, 
distance apart 105, distance from posterior margin of eye 235. Eyes 
prominent, bulging, about 0.18 times the length of the head, the 
measurements in the holotype in microns: 

Dorsal: length 145, width 70, interval 100; 

Ventral: length 105, width 80, interval 80. 

Ocelli of posterior pair situated slightly in front of middle of eye: 
anterior ocellus much smaller than posterior; measurements in holo- 
type in microns ; diametei- of posterior ocellus 20, of anterior ocellus 
8; interval between posterior ocelli 75; distance from anterior ocellus 
to posterior ocellus 95. Antennae about 1.5 times as long as head, 
slender; segment III, 6.96 — 7.07 times as long as wide and 1.39 — 1.42 
times as long as IV ; IV, 4.96 — 5.1 times as long as wide and 
1.46 — 1.47 times as long as V ; segments V and VI produced ventrally 
at apex, the produced part more distinct in VI. Sense cones well 
developed, pointed, the outer cone on III about 33 microns in length ; 
the respective sense cones distributed as follows: III 1 (1), IV 1 (2) 
plus 1 ventrally, V 1 (1 -f 1), VI 1 (0 + 1), VII 1 on dorsum. Mouth 
cone rounded, reaching about middle of prosternum. 

Prothorax 1.7 times as wide (including coxae) as long and 
about 0.4 times as long as head ; surface smooth ; median thickening 
present; all usual setae present, pointed excepting those on the 
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epimera which are slightly expanded at the tip. The epimeral setae 
at least twice as long as any of the other setae ; the anterior angulars, 
arising from a slight prominence, rather weak, equal to the mid- 
laterals but shorter than the postero-marginals. Measurements of the 
prothoracic setae of the holotype in microns: anterior-marginals 30, 
anterior-angulars 35, mid-laterals 35, epimerals 110—115, posterior- 
marginals 65, coxals 75. Wings of etiual width throughout, with a 
slight forward curve; about 36 duplicated cilia present on the 
posterior margin of the fore wing; all subbasal setae of fore-wing 
pointed, (a) and (b) subequal to one another and to the posterior- 
marginals of the prothorax; (c) about 1.7 times as long as (a) or (b), 
shorter than the prothoracic epimerals; their measurements in holo- 
type in microns: (a) 55, (b) 55, (c) 80. Fore femora enlarged, 
provided with a tooth on the inner side near the apex and in addition 
a fonvai'dly-curvcd process on the inner side at about the middle. 
(In the paratype in addition to the forwai-d curve the process has a 
slight backward curve at the tip). Fore tibia on the inner side at 
the apex with a bristle-bearing tooth ; subbasal tooth absent. Fore 
tarsus with a long, straight acute tooth, arising at right angles to 
tarsus and about 1.25 times as long as the width of the tarsus. Middle 
and hind legs normal foi' the genus. Pterothorax wider than prothorax 
(including coxae), finely reticulate along the sides. 

Abdomen long and slendci-, probably bi'oadest at segment 11 
from which it gradually narrows to tube. Segment VIII about 1.46 
times as long as IX. Tube about 0.76 as long as head, and 1 .57 — 2.0 
times as wide at base as at apex. Length of longest seta on IX about 
300 microns in holotype and longest terminal seta on tu))e about 330 
microns. 

Meamireinents of male (holotype) in mm. — Length about 
5.0; head, median dorsal length 0.790, width across eyes 0.240, least 
width behind eyes 0.200, greatest width across cheeks 0.255, width 
at basal collar 0.260; head process, length 0.215, width across base 
0.113, least width 0.100, width at ba.se of antennae 0.145; prothorax, 
median length of pronotum 0.290 width (including coxae and coxal 
tubercles) 0.560; fore-femur, length about 0.600, gi-eatest width 0.250, 
median tooth, length about 0.130, apical tooth length about 0.040; 
fore tibia, length about 0.460; tarsal tooth, length 0.100, width at base 
0.020; pterothorax, greatest width 0.620; fore-wing, length 1.860, 
width at middle 0.145; abdominal segment VIII, length about 0.350, 
width about 0.270; segment IX, length about 0.240, width about 
0.190 ; tube, length about 0.600, greatest basal width 0.105 least apical 
width 0.067. 
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Antennal segments 1 2 3 4 5 6 7 8 

Length in microns 75 84 825 233 160 113 70 70 

Width in microns 69 51 46 47 43 38 31 20 

Total length of antenna .... 1.13 mm. 

Holotj/jx’, male: Uluhluwe, Zululancl, 24-1-1937, „found on car 
after having driven through long grass” (C. Jacot-Guillarmod). 
Parati/pc, 1 male: White IJmfolosi, Zululand, 1922 (R. H. Harris) 
The paratype is generally larger (head length 0.860 mm.) ; it 
dil'l'ers from the holotype in the distances of the ante- and post-ocular 
setae from the eye compared with the distance from each other, and in 
the large]-, slightly differently shaped projection on the fore femora; 
otherwise it agrees very closely with the holotype. 

This species has been placed in the subgenus Akicofhrijjs 
Pr-iesner on account of the lai-ge projection on the middle of the innei- 
margin of the fore-femora in addition to the apical tooth; it may, 
however, easily be sepai-ated from kaHmpnrmin Priesner from 
Java, the subgenotype l)y the following points: the colourless wings 
and the smaller numbei' of duplicated cilia on the fore-wing (35 — 37 
compared with 18 — 52) ; additional pi-ojection on forefemora situated 
m the middle instead of the basal thii-d, lai-ger and differently shaped; 
antennal seg-ments relatively broader; antei-o-angulai- and mid-lateral 
setae on prothoi-ax very weakly developed. The new species comes, 
however, closest to sciHoalus Hood fi'om East Afi-ica which, al- 
though the male is not yet known, should prol)ably also be included 
in the subgenus AklroOiript^. The South African species differs 
from the East Afi-ican foi-m in the narrower head. (3.10 — 3.25 times 
as gi-eatest width across cheeks compai-ed with 2.76) ; the longer head 
process (1.90 — 1.92 times as long as width at liase, compared with 
1.63) ; antennal segments Vll and Mil of the same length, whereas 
VII is slightly longei- than VIII in scjxtrnfnti: abdominal segment 
VHI al)out. 1.5 times as long as TX compared with 1.1. 
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PL. I. 

Fig. 1. Hoplandrothrips arrhenm sp. n. right antenna of female 

paratype. 

Fig. 2. Hoplandrothrips arrhenm sp. n. head, prothorax, and fore 
legs of female paratype (all setae on legs omitted). 

Fig. 3. Hoplandrothrips vansoni sp. n. head, prothorax, and fore 
legs of female paratype (all setae on legs omitted). 

Fig. 4 Hoplandrothrips vansoni sp. n. right antenna of female 

paratype. 

PL. II. 

Fig. 5. Hoplandrothrips landolphiae sp. n. right antenna of male 

allotype. 

Fig. 6. Hoplandrothrips landolphiae sp. n. head, prothorax, and 
fore legs of male allotype (all setae on legs omitted). 

Fig. 7. Hoplandrothrips edentatus sp. n. head, prothorax and fore 
legs of male holotype (all setae on legs omitted). 

Fig. 8 . Hoplandrothrips edentatus sp. n. right antenna of male 

holotype. 

PL. III. 

Fig. 9. Elaphrothrips faurei sp. n. left antenna of male holotype. 
Fig. 10. Kleothrips (Akieothrips) zulvensi.s sp. n. head, prothorax 
and fore legs of male holotype. 

Fig. 11. Elaphrothrips faurei sp. n. head, prothorax and fore legs 

of male holotype. 

Fig. 12. Kleothrips (Akieothrips) zutuensis sp. n. left antenna of 

male holotype. 




Plate II. 
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Plate III. 




On the South African Cuculliae (Noctuidae) 

by 

A. J, T. JANSE. 

This group of Noctuids belongs to the tribe Trifini, which has 
M2 of the hindwing more or less obsolescent and from middle of 
DC or from just below middle. The CucaUitv are distinguished 
from allied sub-tribes by having smooth eyes (hairy in the 
HadcmiO, mid- and hindtibiae without spines (with spines, or at 
least with the hindtibise so, in the Agrotidas), and the eyes with 
overhanging eyelashes (not present in the Acronictie)- 

This last character is somewhat difficult to observe, as the hairs 
are sometimes rather short or somewhat hidden by the frontal hairs 
or scales and mistakes have been made in cases where other charac- 
ters were neglected. One case in point may be mentioned here, namely 
Eciochela nigrilineata, which 1 now find to be a typical Ccntrarthra 
in every respect, especially according to the male genitalia, and even 
in respect of the tuft which overhangs the eye. 

As the name indicates, the typical genera such as Cumllia and 
the genera close to it, have the tegulae produced, thus forming a more 
01 - less distinct hood; however, many genera placed here do not even 
show a distinct ridge or crest on the prothorax. 

In two genera the foretibiae have a terminal claw, which may be 
somewhat hidden in the hairs; a minute drop of benzine or toluol 
placed on the spot renders it quite distinct (when present) as a 
brownish, pointed, curved process. The proximal joints of the 
foretarsi sometimes have a series of short, curved, clawlike spines 
which must not be confused with the tibial claw. 

Members of this group are found all over the world, but are com- 
paratively lightly represented in South Africa. Many of the South 
African species, especially those of Ct^cnllia, have very obscure mar- 
kings which make it easy to confuse them, but a study of the male 
genitalia makes determination quite certain, even of species hardly 
separable by wing markings. 

KEY TO THE GENERA. 

la. Foretibia with a strong, cin*ved claw at extremity 2. 

b. Foretibia without a claw 3. 

2a. Tegulae produced, so as to form a hood; cilia, overhanging the 
eyes, spreading CopicucuUia, p. 112. 
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b. 

3a. 

b. 

4a. 

b. 

5a. 

b. 

6a. 


b. 


7a. 

}). 

8a. 

b. 


9a. 

b. 

10a. 


b. 


lla. 

b. 

12a. 

b. 

13a. 

b. 

14a. 
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Tegulse not produced; overhanging cilia form a distinct tuft, 

not spreading Ertochcla, p. 121. 

Frons with a corneus, truncate prominence, partly hidden in 
the scales Gramnos cells, p. 130. 


Frons smooth, rounded 4. 

Tegula? produced to form a more or less distinct hood 5. 

Tegulse not produced ‘ 7. 

Abdomen with at least one dorsal crest 6. 


Abdomen without any crests Emimsada, p. 101. 

Forewing with termen rather oblique, apex somewhat produ- 
ced; R3 anastomosing with tenninal half of stalk R4, R5; Ml 
from areole; hindwing with M3 and Cl from a point; C2 

obsolescent; hood pronounced Cucidlia, p. 82. 

Forewing with termen loss oblique and apex not produced ; R3 
only anastomosing with free part of R4 ; Ml remote from areole ; 
hindwing with M3 and Cl remote; C2 very weak but present; 

hood rather small Ncocucullia, p. 108. 

Proboscis well develped 11. 

Proboscis rudimentary 8. 

Antennae of male bipectinate; forewing i-ather broad at termen, 

costa straight or arched 9. 

Antennae of male biserrate ; forewing with costa somewhat con- 
cave; tornus well rounded into termen and inner margin, making 
the wing ratliei' narrow VlocliUena, p. 116. 


Thorax clothed hair only and without ci’ests 

Dasijpolia, p. 130. 

Thorax clothed with hair and with scales or hair-like scales 

mixed, also with spreading crests 10. 

Thorax with rough hair and scales mixed; termen of forewing 

crenulate; hindwiiig with US and Ml very shortly stalked 

Rhislochli^nvcX, p. 113. 

Thorax with hair and hail -like scales mixed; tennen of forewing 

almost even; hindwing with US and Ml well sepai’ated 

L( nrorhhi'fui, p. 115. 


Abdomen without any dorsal crets Caffnsfis, p. 121. 

Abdomen with at least one dorsal crest 12. 

Abdomen with a dorsal crest at base only 13. 

Abdomen with more than one dorsal crest 11. 


Prothorax with divided crests; frons with a transverse ridge of 

scales Cliuridai, p. 119. 

Pro- and meta thorax without crests; fi’ons roughly scaled, but 

without transverse ridge H 127. 

Thorax clothed with hairs and scales mixed 

Eiiwirhiis, p. 126. 
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b. Thorax clothed with hairs and hair-like scales mixed 

Rhizotype, p. loO. 


KEY TO THE SPECIES, of which the males have been studied, 
according to their genitalia. 

la. Uncus with a hooked lobe on upper side 

NeocuculUa albisiymta, p. Ill 

b. Uncus without a hooked lobe on upper side 2 

2a. Uncus with two lateral at apical half 

Hypoiype scotoniista^ p. 121) 

b. Uncus without any lobes 3 

3a. Base of abdomen with two lateral coremata, covered with long 

hairs hidden in pockets 1 

b. Base of abdomen without lateral coremata 10 

4a. Vesica with two cornuti 7 

b. Vesica with more than two cornuti 5 

r)a. Vesica with four cornuti Cncullia 'nigrillinca, p. 88 

b. Vesica with three cornuti (y 

6a. Harpes of both valves of even length CacuHia niinuia, p. 87 
1). Harpe of right valve very long and curved, of left valve practi- 
cally absent Cnci(llia irurqHalis, p. 82 

7a. Harpe nan*ow, long and straight 8 

b. Harpe curved towards tip or rather broad 0 

8a. Valve at tip about twice as bi'oad as at middle, produced and 

pointed at tip ; clavus rathei* short and broad 

Cfiriillia (hi’flalis, p. 01 

b. Valve only a little broader at tip, apex slightly produced and 

roundly pointed ; clavus rather long and narrow 

CurnUia /rr/7 /?.s*z.s*, p. 87. 

9a. Uncus straight at middle; harpe broad, just reaching; beyond 
costa; valve narrow, sharply produced at tip (genotype from 

Europe) Cnrullia (U‘tcnn'siii\ p. 82. 

b. Uncus well arched at middle; harpe narrow, reaching beyond 
costa for half its length ; valve rather broad, more roundly 
produced at apex CopicuUia rvpifascin, p. 113. 

10a. Sacculus without a distinct clavus 11. 

b. Sacculus with a distinct clavus 17. 

11a. Vesica without stout cornuti but it may be more or less covered 

with minute teeth 12. 

b. Vesica with distinct cornuti 13. 

12a. Valve very much contracted beyond middle; harpe very long; 
vesica with large patches densely covered with minute teeth 

Charidea elegantissimay p. 121. 

b. Valve gradually tapering towards tip, sole-shaped; harpe rather 
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short ; vesica with very few minute teeth .... 
Rhodochlunm hotoiu/a, p. 111. 


13a. Vesica with two cornuti 14. 

b. Vesica with more than two cornuti lo. 


14a. Uncus very broad at middle; cornuti minute 

Lencoclihvna lencofionniy p. 116. 

b. Uncus narrow at middle; cornuti stout and lon^ 

Ulochlivna iuntra, p. 118. 

15a. Vesica without a patch densely covered with numerous short 
spine-like cornuti but with five stout coi*nuti, of which three are 

large; terminal lobe of sedoeagus with saw-like teeth 

Ecfochchi nUjriUneata, p. 123. 

}). Vesica with a terminal patch densely covered with numerous 
short spinelike cornuti ; terminal portion of seda^agus without 
saw-like teeth ; cornuti numerous or, if five in number, one is 
very large, the other four very small 16. 

16a. Valve very much contracted before middle; vesica with about 

60 small irregularly shaped cornuti 

Caffristis lerrofj} isca, p. 126. 

1). Valve tapering towards rounded tip, vesica with one very stout, 

broadly based cornutus and four very small cornuti 

Eiu)! ichf / nhn fnij'ta, p. 127. 

17a. Vesica with two pointed cornuti 22. 

b. Vesica with more than two pointed cornuti 18. 

18a. Vesica with four pointed cornuti, of which one is rather small 

Em pif.^ada anjcniiritta , p. 105. 

b. Vesica with three pointed cornuti 19. 

19a. One of the three cornuti bulbous at base, the others somewhat 

broadly based CuculUa h)unnc(u p. 93. 

b. None of the three cornuti bulbous at base 20. 

20a. Uncus undulating towards tij), valve obliquely rounded at tip but 

without a corona of inwardly directed bristles 

Empii^^add hntr/iinsoni, p. 10 I. 

b. Uncus downcui’ved at tip; valve witn tip oblique and with a 
coi'ona of inwardly directed bristles 21. 

21a. Vesica with a chitinous, suboval patch densely covered with 
teeth, in addition to the cornuti ; valve with a narrow lobe from 

below costa projecting well beyond inner margin 

EntjUixudu p. 106. 

b. Vesica without such a chitinous patch ; valve with a broad lobe 

originating from inner margin 

Ci(cf{lli(( pallidicolo} , p. 98. 

22a. One or more cornuti bulbous at base 23). 

b. None of the cornuti bulbou,s at base 21. 

23a. Both cornuti bulbous at base, one of the cornuti about one-third 
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the size of the other; in addition a broad chitinised patch 

covered with theeth Eynpiimda pallidistria, p. 107. 

b. Only one cornutus bulbous at base, the other much smaller, one 

only broadly based ; vesica without a chitinised patch 

Cucullia consimilis, p. 94. 

24a. Vesica with a chitinised patch or with a long lobe from sedoeagus 


covered or edged with teeth 25. 

b. Vesica without such a chitinised patch or lobe 26. 


25a. Valve obliquely arched at tip; harpe from well before middle of 
valve ; one cornutus about twice as long as the other, the longest 

broadly based CacuUm platti, p. 98. 

b. Valve evenly rounded at tip; harpe from middle of valve; both 
cornuti of even length, one a little stouter than the other, both 

narrowly based Cvndlia vxirivaia, p. 95. 

26a. Valve narrowest at middle; harpe projecting a little beyond 
costa, somewhat curved towards base; clavus rather narrow; 
vesica with a suboval chitinised patch with teeth along the whole 
edge except at the narrow base; in addition the ajdceagus has a 
long lobe edged on one side with teeth ; cornuti long and mode- 
rately thick CuchHUi alh^i u^caia, p. 99. 

b. Valve gi’adually tapering somewhat towards obliquely rounded 
apex; harpe not projecting beyond costa, straight and oblique; 
clavus broad and rounded; vesica without a suboval chitinised 
patch but with a lobe from aedceagus edged with teeth ; cornuti 

rather short and thick at base 27. 

27a. Harpe rather narrow and somewhat long, just reaching the 
costa; largest cornutus almost straight and with two ridges 
well below it on the lobe of the vesica, these ridges ai*e beset 

with very fine spines CuculUa atrtuiacuUi, p. 96. 

b. Harpe rather broad and short, not reaching the costa; largest 
cornutus somewhat curved like a claw and with one chitinised 
^•idge at base of its lobe which is beset with very fine teeth 
CumUid pcrsf riai(f, p. 96. 

Genus CUCULLIA Schrank (Figs. 1 — 1; pi. IV.— VI.) 

(Uu'idlia Schrank, Fauna Boica, 11. (2). p. 157 (1802) ; Hmpsn., 
Cat. Lep. Phal. VI. p. 14 (1906) ; Gaede, Seitz Gross-Schmett. XV. p. 
55 (1984) 1). 

T>pe: (otcdiisur Hufn. from Europe. (Plate VI. 2). 

Proboscis well developed; palpi obliquely upturned, reaching a 
little beyond frons, second and first joint of almost even length, 

H For synonymy of all genera and species in this paper see Hampson\s 
Catalogue Lepidoptcia PhalienaB vol. VI. 
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densely covered with scales, fringed with hair-like scales below on 
first joint, tufted with scales in front on second joint, third joint 
about one-third of second joint, covered with short appressed scales; 
eyes large, suboval ; frons with a slightly rounded prominence and a 
small ridge above proboscis, densely and loosely covered with scales ; 
antennse simple, first joint with a tuft of scales ; vertex loosely covered 
with scales; tegulse covered with scales, tipped with long hair-like 
scales and upturned above the scales of the thorax, so as to form a 
hood with a ridge in the middle; thorax above densely covered with 
hair-like scales, below mixed with hairs ; foretibia and tarsi without 
a claw; femora and tibias of all legs loosely covered with hair-like 
scales, fringed with very long hair-like scales posteriorly; hindtibia 
w ith four spurs covered with appressed scales, outer spurs nearly half 
of inner spurs; tarsi with three rows of spines on inner side over the 
whole length; abdomen with dorsal crests on the first three segments, 
first crest very long, third crest composed of loosely fitting hai]*-like 
scales (in some species absent), middle crest of rather short densely 
fitting moderate scales (in some species obsolescent) ; tw’o lateral core- 
mata on second steimite, hidden in a pouch and covered wdth vei\v long 
spreading hairs; the anal tuft of long hair is somewhat bifid. Fore- 
iri}i</: i-ather elongate, costa well arched towards apex, tei’men 
oblique, slightly crenulate, inner margin almost straight, slightly 
bulging at l)asal half; cell a little over half of wing; K1 from before 
two-thirds ol‘ upper median; U2 and Ro on a stalk of nearly one-third 
of R2 and from middle of oi-igin of R1 and upper angle; R4 and Ro 
on a stalk of one-third of R5; Ro anastomosing with half of stalk of 
R4-R5 and with one-third of free part of R4, thus forming a lai*ge 
elongate areole (in most S. African species the stalk of R4 and R5 
only goes as far as the areole); Ml from areole; M2 from thi’ee- 
fourths of DC; uiqier DC very weak, strongly incurved; Cl a little 
furthei* from M2) than M2 is; C2 from three-fourths lower median; 
A2 simple at base, somewhat undulating; on underside a dense tuft 
of long hail- from uppermedian over the whole length, overhanging 
the cell, and a similar but smaller tuft from middle of (-ell. Hind- 
iri7ig: triangular, with costa w’ell cui‘ved before apex, termen 
arched, slightly creiiulated, tornus i-ounded, inner margin well arched; 
cell a little over half of wing; Sc anastomosing wn'th the upper median 
well beyond base for a short distance, thus foi*niing an elongate, 
narrow-, subbasal cell, the upper median being there very weak ; RS 
and Ml from upper angle, M2 obsolescent (almost leaving no trace 
except near termen; M3 and Cl from lower angle; C2 from about 
two-thirds low-er median ; DC rather weak, incurved ; A2 and A3 
straight. 

Male genitalia: uncus stout, strongly curved near base, then 
straight, narrow-ing before apex w^here there is a slight bulge 
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Fig. 1. Heads, (one with frons denuded), wing venation and ^ genitalia of 
Cimdlia artt'jniaiie (g(*notype, from Europa) ; uncus, left valve and penis of 
C. C, coriHimilisj C. inaeqaahi^ (also with right valve), C. /lallidicolor ; 

C. alhifn^icata and C. dsedalis. 
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on upper side, then suddenly contracted to a fine curved point, on 
upper side densely covered with hair forming’ a triangfular tuft; 
tergite rather broad, well chitinised and with a fringe of long hair 
posteriorly ; sternite narrow, forming a short saccus at base and well 
chitinised; anus narrowly chitinised basally; valve narrow, of almost 
even width, costa upturned at terminal half, termen very oblique and 
short, provided with a corona of densely situated marginal spines; 
costa broadly chitinised, remainder of valve less so, except the sac- 
culus from the base of which originates a bi’oad, sliort, pointed harpe; 
outer side of valve densely covered with scale-like hairs on inner 
margin, which are short near termen, with long hairs at costa for 
terminal half ; sacculus with a very short rounded clavus ; iedceagus 
stout, thickest at base, moderately chitinised; vesica with two stout 
cornuti, each at the end of a lobe, one cornutus being stouter and 
somewhat curved ; two othei’ lobes without cornuti ; near base of vesica 
a somewhat chitinised patch partly covered with minute granules. 

This genus has nian\’ Patearctic representatives, vor\’ few from 
India, a small nurnbei’ j'l’oin North America, a few reaching as fai' as 
Mexico, a small number from the Ethiopean region (mostly from 
South Africa) and none from the Indo-Australian and South Ameri- 
can regions. About 100 species liave l)een described. 

Tlie South Alrican species may be distinguished as follows: 

la. Forewing with oi'biculaj* and I’enilorm (luile distinct 2. 

1). Foi’ewing with oi’bicular and renifoimi indistinct, at most re- 

pr(‘sented by a few black points 8. 

2a. Forewing with the area between antemedial and postmedial 
lines darker than liefoi’e antemedial and beyond postmedial 

lines 

b. Forewing with tlie whole area of even coloiu*, exce])t sometimes 

at costa b, 

3a. (Iround-coloui* of forewing avellaneous ; vertex, lips of tegulse 
and the thoi-ax as dark as the middle area v)f the forewing 

(clove brown) plat If, p. 03. 

b. Eround-colour of forewing pale mouse grey or even paler; ver- 
tex, tegulai and thorax of the same ground-colour as the 

foi’ewing d. 

4a. Forewing with the antemedial line very distinct and well defined 
from costa to lower median; reniform evenly rounded on inner 
side; an oblique black fascia from beyond the ix)stmedial to 
termen between inner mai’ginal fold and M3; terminal black 
marks linear, narrow, broad and confluent between Cl and A2 

nhjrilinva, p. 88. 

b. Forewing with the antemedial line obsolescent between costa 
and lower median ; reniform inwardly produced on lower median ; 
no oblique black fascia between M3 and inner marginal fold; 
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terminal black marks lunular, nowhere confluent 

terrensis, p. 87. 

.'ia. Forewing with a black narrow fascia at inner margin from 


beyond base to postmedial line or beyond 6. 

b. Forewing without a black fascia at inner margin 7. 


6a. Ground-colour of thorax and forewing pallid mouse grey; of 

hindwing pale pinkish buff, translucent comimilis, p. 94. 

b. Ground-colour of forewing vinaceous-buff ; of hindwing pinkish 
buff, not translucent brwnnea, p. 93. 

7a. Ground-colour of thorax and forewing pale vinaceous-fawn, 
partl.v tinged with smoke grey, orbicular and reniform inconspi- 
cuous, slightly defined by a narrow dark line ds'dalis, p. 91. 
b. Ground-colour of thorax and forewing hair brown, tinged and 
irrorated with fuscous; orbicular and reniform conspicuous, 
paler than ground-colour and well defined by a narrow black 
ring inji'qvali.'i, p. 89. 

8a. Forewing with a narrow black fascia in cell from base, extended 
between M2 and M3 as far as where the subterminal line should 

be per.itriata, p. 96. 

b. Forewing without a black fascia in cell 9. 

9a. Forewing with a curved fuscous fascia below end of cell, being 
the remains of the lower edge of the reniform, and continued 

into the oblique diffused fascia from apex rmnutu, p. 87. 

b. Forewing without such a fascia 10. 

10a. Forewing with a narrow black line at inner marginal fold from 
base to antemedial, which is obsolescent, and another black line 
from there above it till before base of Cl; an oblique broad 
fascia from inner marginal fold well before tornus and reaching 

the termen extricata, p. 95. 

b. Forewing without such black lines and without a black fascia 
reaching the termen 11. 

11a. Thorax light buff; ground-colour of forewing warm buff and 
not irrorated; forewing without well defined transverse lines 
or fasciae, only the postmedial is somewhat indicated ; hindwing 
white, translucent, with a slight narrow clouding along termen 

and a hair brown terminal edging paUidicolor, p. 98. 

b. Thorax and forewing light buff but well irrorated and clouded 
with fuscous, or thorax and forewing light drab irrorated and 
clouded with fuscous; transverse lines for the greater part 
distinct; hindwing broadly bordered along termen with hair 
brown 12. 

12a. Head, thorax and ground-colour of forewing light buff, irregu- 
larly irrorated with fuscous, so as to give the forewing a mottled 

appearance; expanse 35 mm albifmcata, p. 99. 

b. Head, thorax and ground-colour of forewing light drab, fairly 
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evenly suffused and irrorated with fuscous; expanse 47 mm. 
atrimacida, p. 96. 

Cucullia terrensis Feld. (Fig. 2; pi. IV. 4.) 

Cucullia terrensis Feld., Reise Nov. pi. 108, f. 53 (1874); 
Hmpsn., Cat. Lep. Phal. VI. p .46, pi. XCVIII. fig. 21 (1906) ; Gaede, 
Seitz Gross-Schmett. XV. 56, pi. 7 (1934). 

Male genitalia: two lateral coremata at base of abdomen, 
hidden in pouches and covered with very long hair; uncus stout, 
strongly curved at base, then well arched, gradually tapering to a 
fine curved point, covered with hair on upper side; tergite of almost 
even width, rather weakly chitinised, except anteriorly, tufted with 
hair posteriorly ; sternite narrow, moderately chitinised, ending in a 
short curved saccus ; anus not chitinised below ; valve rather narrow, 
strongly upcurved terminally at costa, corona well developed, costa 
narrowly chitinised, remainder of valve weakly so; sacculus rather 
narrow and with a long clavus, which is slightly contracted at middle 
and terminally covered with short hair; harpe from one-third of inner 
margin, moderately chitinised, narrow, roundly pointed, projecting for 
nearly half its length beyond the costa; aedoeagus weakly chitinised, 
stout; vesica with two short lobes near base, each with a stout 
broadly-based cornutus one of which is slightly smaller; another lobe 
near base with a curved, broad, chitinised band, covered with minute 
teeth; a very long lobe without armature, finely punctulated along 
terminal fourth. 

Exp, 44 — 48 mm. Hah, Type from Damaraland (South West 
Africa) ; also recorded from Cape Town and Durban. In my collection 
from Uitenhage, Nggeleni (Pondoland), Durban, Rietvlei (Natal), 
Umvuma; February and November. 

Cucullia minuta Mdschl. (Fig. 2; pi. IV. 6.) 

Cucullia mi nut a Mdschl., Verh. z. — b. Ges. Wien. XXXIII. 
p. 295; pi. XVI. f. 9 (1883); Hmpsn., Cat. Lep. Phal. VI. p. 55, pi. 
XCVII. fig. 15 (1906) ; Gaede, Seitz Gross-Schmett. XV. p. 57, pi. 7 
(1934). 

Male genitalia: two lateral coremata at base of abdomen, 
hidden in pouches and densely covered with long hair; uncus stout, 
strongly curved at base, well arched beyond, tapering to a fine point, 
rather sparsely covered on upper side with hair; tergite moderately 
chitinised, heavily so anteriorly, fringed with long hair posteriorly ; 
sternite narrow, longer than tergite, ending in a short saccus ; anus 
slightly chitinised below ; valve as in artemisiie but somewhat 
broader; a well developed corona; three stout bristles at almost even 
space on inner margin in addition to the fringes of hair on outer side 
of valve ; fringe along costa and outer side of valve longer but more 
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sparsely distributed, sacculus rather broad and with a moderate clavus 
which is constricted at middle, rounded at tip and there covered with a 
few bristles ; from just beyond saccus an almost straight harpe, project- 
ing a little beyond costa and ending in a blunt point ; eedoeagus rather 
weakly chitinised except the two terminal lobes; vesica with three 
basal lobes, each covered with a comutus; middle ones shortest and 
less stout, the shorter lateral one bulbous at base, the longer lateral 
one broadly based; between this and the smallest cornutus a chiti- 
nised curved band, densely covered with minute teeth ; beyond middle 
cornutus a long tubular lobe, finely punctulated at terminal third. 

Eyp. 40 — 43 mm. Hah. Type from Grahamstown ; also recorded 
from Annshaw (Cape Colony). In my collection from Bloemfontein, 
Thaba’nchu, Pretoria; February, April and October. 

('ucullia nigrilinea spec. nov. (Fig. 4; pi. V. 6, pi. VI. 9.) 

j. Head, thorax and forewing drab grey ; abdomen and hindwing 
light buff ; palpi irrorated with black, densely so on third joint, 
which is rather long; first and second joint fringed in front with 
light buff scales and hair-like scales ; frons and vertex roughly scaled 
with light buff, drab grey and black scales mixed ; cilia over the eyes 
black, tipped with whitish; tegulae with a Idack fascia along post- 
erior edge; patagia with some blackish scales on posterior edge; 
metathorax with a spreading crest of black scales. Foremng: 
basal half of wing, especially along medial portion, and area along 
costa before apex w'cll irrorated with fuscous; nearly all the veins 
narrowly edged with black and a narrow black line on inner marginal 
fold; a small black macula at costa and one below lower median, 
indicating the subbasal line; antemedial black, broad but diffused, 
J'rom costa to inner margin, angled outwardly in cell, below inner 
marginal fold and below A2, angled inwardly on lower median and 
A2; two inwardly oblique broad black maculae above and below inner 
marginal fold before antemedial and indications of a similar macula 
at costa; orbicular large, rounded, narrowly edged with black and 
broadly centred with fuscous, touching the antemedial; reniform 
sub-oval, large, obliterated on outer side, accentuated on inner side by 
a black edging, touching a small diffused black macula at costa; 
ix)stmedial obsolescent, from costa to C2, then narrow, black, angled 
inwai’dly at inner marginal fold, outwardly on A2, inwardly oblique 
to inner margin; two narrow black fasciae above and below inner 
marginal fold from antemedial to postmedial, converging towards 
postmedial and meeting there; three small light buff points at costa 
well before apex and a similar macula near apex; subterminal line 
absent but a black elongated suffusion below R5, before where the 
subterminal line would have been and a similar suffusion beyond it 
between veins M2 and C2 and above and below inner marginal fold; 
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a series of black terminal lunules between the veins, which become 
confluent and broader between Cl and A2 ; cilia irrorated with hair 
brown, the basal half narrowly chequered with whitish opposite the 
veins. Hindwing: veins densely irrorated with fuscous; a broad 
terminal border lightly irrorated with fuscous and diffused on inner 
side ; cilia of ground-colour. 

Male genitalia: abdomen with lateral coremata each covered 
with a hair-pencil fitting into a pocket; uncus stout, strongly 
curved at basal half, then almost straight and tapering to a fine point, 
covered on upper side with mo lerate hairs; tergite broad, well 
chitinised, especially along the anterior edge; sternite narrow, well 
chitinised, terminating in a short saccus; anus without chitinisation ; 
valve of almost even width, except at middle where it is contracted 
owing to the incurved inner margin; apex slightly produced; termen 
very oblique, almost straight and with a corona consisting of rathei’ 
long bristles; apical area densely tufted with long hairs; some long 
hairs along the margins ; innei* side sparsely covered with short hairs ; 
sacculus rather short and provided with a broad rounded clavus; costal 
area of valve well chitinised, remainder weakly so; harpe from before 
middle of valve, in right valve projecting a little beyond costa, broad 
and terminally with some short hairs, in left valve oiily half that 
size; aedceagus well chitinised, of almost even width, somewhat curved; 
vesica with thi’ee stout moderately based cornuti of which two are 
almost of even length, the third alK)ut two-thirds of the longest; a 
broad chitinised curved band with \ery few^ short teeth; basal portion 
of vesica finely punctulated. 

Exp, 1^8 mm. Hab. Bloemfontein (Irving) 20 September 1921. 

This species closely resembles in general colouration, 

while the hindwings are more like those of brnnnea, but the 
pronounced ))lack lines on the veins readily differentiate it from 
the former and the postmedial marking between C2 and A2 distinguish 
it from the latter; moreover, in the cornuti ai'e much 

smaller and none of them have the basal bulb of the one cornutus of 
brnnma: unfortunately only one specimen has come to my notice. 

Cucullia inaequalis spec. nov. (Fig. 1 ; pi. V. 10 ; pi. VI. 8.) 

Head, thorax and forewing light mouse grey, heavily 
irrorated with fuscous; palpi with the scales fuscous, tipped with 
whitish, first and second joint fringed wdth pinkish buff hair; scales 
on frons with a transverse fuscous fascia across middle, w^hich is 
incurved in the centre and outwardly oblique at the ends which are 
directed tow^ards base of antennae; vertex tufted with fuscous scales 
between base of antennae; basal joint of antenna tufted wdth hair- 
like spreading scales tipped with white, partly fuscous, partly sayal 
brown; tegulae with a black fascia across base and another fascia of 
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sayal brown before posterior edge and a terminal edging of sayal 
brown; patagia sprinkled with sayal brown; abdomen white at base 
then pinkish buff, first three segments with small black crests; 
metathorax with a crest of ground-colour mixed with black ; hindwing 
pale pinkish-buff, almost white at base and translucent. Fore- 
wing: subbasal indicated by two oblique black macute at costa with 
a ground-colour in between and another black macula below lower 
median; antemedial double, black, diffused and broad between costa 
and inner marginal fold, then narrow and strongly inwardly oblique 
to A2, then interrupted and continued telow A2 but parallel to the 
portion between inner marginal fold and A2 ; all veins narrowly edged 
with black; orbicular large, rounded, edged with black and filled in 
with a ground-colour irroration; medial line indicated by a broad, 
oblique, diffused, black macula from costa to reniform; reniform 
large, oval, somewhat constricted at middle, edged with black, fillea 
in with ground-colour and some pinkish buff scales ; postmedial very 
faint between costa and C2, excurved and slightly angled inwardly 
betw’een the veins, below C2 distinct as a black triangular mark on 
inner marginal fold and with some pale scaling before and beyond it, 
then continued across A2 to inner margin as a narrow ill-defined black 
macula; three small whitish points at costa beyond postmedial; 
subterminal indicated by some ill-defined small black maculae between 
the veins ; a terminal series of black lunules between the veins, which 
are confluent above and below C2 ; cilia of ground-colour, with basal 
half somewhat darker and sprinkled with whitish scales. Hind- 
'iving: veins densely irrorated with fuscous, terminal border broad, 
pale fuscous, diffused on innerside ; cilia whitish, of ground-colour at 
baise and with some pale fuscous scales at basal half from apex to C2. 
In the specimens from the Transvaal, especially the females, the 
general colour of head, thorax and forewing is somewhat tinged with 
olive-brown and the markings on the forewing tend to become oblitera- 
ted; another specimen from Bloemfontein has the ground-colour of 
the forewing pale grey and the irroration is more patchy, giving it a 
somewhat mottled appearance, but the genitalia of both these forms 
are identical ; some specimens show a very narrow black line between 
lower median and inner marginal fold, joining the postmedial. 

Male genitalia: abdomen with lateral coremata covered with 
long hair, hidden in pouches; uncus moderately stout, tapering 
to a fine point, strongly curved at basal third, remainder well arched, 
upper side with moderate hairs ; tergite rather broad, narrow at basal 
half, well chitinised, especially along anterior edge, fringed with long 
hair-like scales posteriorly; sternite rather short, narrow, tapering 
to a short saccus; anus slightly chitinised below; valve of almost 
even width with costa and inner margin somewhat undulating, apex 
slightly produced, termen oblique, straight or slightly arched and 
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with a coronna consisting of rather long bristles; inner side of 
terminal half of valve sparsely covered with hair, terminal area well 
tufted, outer side covered with long hair-like scales, becoming short 
and curved along termen and terminal area of innermargin ; sacculus 
leather narrow and with a broad moderately long clavus, which is 
terminally rounded and constricted basally ; harpe of right vah e very 
long, from middle of valve near inner margin, tapering to a fine point 
and well curved (the harpe of this species is longer and more chitini- 
sed than any of the othei’ species known to me though the length 
varies a little and so does the curving) ; left valve without a harpe, but 
at its place a minute bulge a little above inner margin (this is the 
only species in South Africa known to me which has the harpe of the 
left valve so much reduced but several specimens have been examined 
for this character and they were found to be constant) ; a,‘doeagus 
well chitinised, broadest at base, terminating in a punctulated pro- 
cess, which graduallj’ merges into the vesica; vesica three lobed, each 
lobe with a cornutus; all cornuti stout and broadly based, but of 
different length, the shortest with a small basal bulb; between the 
three cornuti a broad chitinised patch, which is somewhat curled up 
but evidently without teeth. 

This species may easily be confused with hmnwa which, 
however, has the outer ha'f of the reniform obsolescent, the lines are 
more diffused and the postmedial mark between C2 and A2 has in 
that species a transverse dark line across the pale scaling before the 
triangular black macula ; the hindwing is darker basally ; the genitalia 
are totally different as regards shape of uncus, shape of harpe and 
the cornuti. 

Esrp. 34 — 45 mm. Hab. Male type, Bloemfontein (Irving), 2. 
111. 21; female type, Bloemfontein (Irving) 9. XII. 22. Five male 
cotypes, three from Bloemfontein (Irving) IX., X., XII.; five female 
cotypes from Bloemfontein (lj*ving), in III., IX., XL, and one from 
Thaba’nchu (Edelsten), October 1924. Of the specimens in w'hich the 
forewing is tinged with olive-brown two male cotypes are from 
Pretoria (Janse), in II. and X., three female cotypes from Pretoria 
(Janse), I., Johannesburg (Cooke), III, and Johannesburg (Lin- 
ford), 1. 

Cucullia daedalis spec. nov. (Fig. 1; pi. V. 11; pi. VI. 10.) 

Head, thorax and forewing pale smoke grey, more or less irro- 
rated with fuscous-black; palpi of the same colour, wdthout any 
transverse lines; some faint hair brown transverse lines across the 
tegulse and a fuscous-black transverse line near base ; patagia without 
any lines; first basal abdominal crest large, black, second one small 
of groundcolour, tipped with fuscous; abdomen and hindwing tilleul 
buff, the fonner somewhat irrorated with di'ab-grey. Forevino: 
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a narrow black line from base to antemedial on inner marginal fold ; 
subbasal indistinct, fuscous; antemedial fuscous, indistinct from 
costa to base of C2 and with another hair brown line parallel to it 
and well beyond it, then from base of C2 broader and more distinct, 
inwardly oblique to A2, then outwardly dentate below A2, then to 
one-third of inner margin; orbicular indistinct, pale, rounded and 
narrowly edged with black in type ; reniform pale in type, narrowly 
edged by black, extended from R1 to well below lower angle, lower 
half broadest, basal half of C2 more or less edged with black; 
terminal third of A2 and some of the other veins edged with black 
but less so in V type; postmedial indistinct in type, in cotype broad 
but diffused, hair brown, excurved beyond cell, somewhat angled 
inwardly on inner marginal fold, outwardly on A2; subterminal in- 
dicated by irregular blotches of ground-colour without any irroration ; 
a terminal series of narrow black lunules between the veins; cilia 
hair brown, basal half somewhat darker and chequered with ground- 
colour of wing opposite the veins. Hindwing: veins somewhat 
streaked with hair brown; a broad hair bi’own terminal border, 
somewhat darker along termen; cilia tilleul buff, spidnkled with hair 
brown along base. 

The male type is in a somewhat discoloured condition owing to 
a previous slight attack of mould; the female type is more clearly 
marked and has a fresher appearance and though smallei’ is no doubt 
cospecific to the male. 

Male genitalia: base of abdomen with lateral hair pencils, 
hidden in pockets; uncus stout, curved at base, then almost straight 
and tapering to a curved point, well tufted with hair on upper side : 
tergite moderately broad, well chitinised antoiiorly, tufted with long 
hair posteriorly; sternite naiTOw, well chitinised, ending in a short 
rounded saccus; anus slightly chitinised below; valve long, rather 
narrow, of almost even width, strongly produced at apex, where the 
otherwise straight costa is strongly curved; termen oblique, almost 
straight and with a corona of closely fitting bristles ; costal area well 
chitinised; remainder of valve, except basal third, weakly chitinised; 
inner side of valve covered with hairs, outer side with hair-like 
scales along inner margin, along costa for terminal half with long 
bifid scales; saccus rather narrow and provided with an elongated 
clavus, covered on inner side with short bristles; harpe from about 
one-fourth of valve, a little above inner margiti, long and projecting 
well beyond costa, parallel, slightly curved towards tip, which is 
rounded and covered with some short bristles; in addition to the 
scale-like hairs along inner margin there are two long bristles, one 
from beyond harpe and one from middle of inner margin ; sedoeagus 
stout, strongly curved at middle, well chitinised and terminating in 
two narrow lobes which are densely granulated and gradually merge 
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into vesica; manica finely granulated above; vesica with two short 
basal lobes, each provided with a moderate, stout, broadly based cor- 
nutus; between the lobes a narrow, curved, well chitinised band, 
covered with minute teeth ; beyond this a long tubular lobe, diminish- 
ing in width towards tip and there finely granulated. 

This species comes closest to terrensis, but that species has 
a more clearly marked forewing and the apex of the valve is far 
less produced. 

Exp. Male type 48 mm.; female type 39 mm. Hab. male type 
Enquabeni (Natal), December 1909; female type Krantzkloof 28rd. 
March 1917 (L. Hargreaves). 

Cucullia brunnea Hmpsn. (Fig. 2; pi. IV. 1.) 

Cucnllia brunnea Hmpsn., Ann. S. A. Mus. 11. p. 277 (1902); 
Cat Lep. Phal. VI. p. 30, pi. XCVI. fig. 27 (1906); Cxaede, Seitz 
Gross-Schmett. XV. p. 35, pi. 7 (1934). 

Male cjeuitalUi: abdomen without coremata at base; uncus 
stout, curved at base, then almost straight, tapering to a slightly 
curved point, a tuft of hair on upper side beyond base; tergite rather 
broad, moderately chitinised, except the anterior ridge, fringed with 
moderate hail* posteriorly; sternite very narrow, about as long as 
tergite, ending in a pointed saccus placed at right angle; anus 
slightly chitinised below; valve of almost even width, slightly con- 
tracted towards middle, broadening towards apex wliich is obliquely 
rounded and provided with a well developed corona; outer side and 
edges of valve covered and fringed with hair, mixed with short scales 
towards apex; costa broadly chitinised, remainder less so; sacciilus 
leather short and with a long, broadly rounded clavus, covei’ed with 
very short hair; harpe very short, hardly reaching beyond costa, 
weakly chitinised ; jedoeagus stout, weakly chitinised ; vesica with 
three lobes near base, each terminating in a cornutus; cornuti of 
almost even length but one bulbous at base and somewhat curved, 
the others broadly based and straighten; at conjunction of lobes a 
rather wavy chitinous band, densely covered with minute spines, 
beyond this a long tubulai* lobe finely punctulated at tip. 

Exp. 33 — 35 mm. Hab. Type from Buntingville (Cape Col- 
ony) ; also recorded from Transkei and Uganda; in my collection 
from Stellenbosch, Bloemfontein, Rosmead, Thaba’nchu. March, May, 
September, October and November. 

Cucullia platti Prout. (Fig. 1 ; pi. V. 7 ; pi. VI. 1.) 

Cucullia platti Prout, The Entomologist, LVIII. p. 213 (1925) ; 
Gaede, Seitz Gross Schmett. XV. p. 57 (1934). 

Male genitalia: abdomen without lateral coremata at base; 
uncus stout, evenly curved, strongly so at base, tapering to a fine 
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point, sparsely covered on upper side with moderate hairs; tergite 
rather short, moderately chitinised, fringed with hair-like scales 
posteriorly; stemite rather narrow, almost twice length of tergite, 
gradually tapering to a short saccus; anus slightly chitinised below; 
valve of almost even width, obliquely rounded at tip; corona con- 
sisting of very short bristles, almost hidden in rather dense covering 
of hair on inner side of valve; outer side of valve covered with 
hairs and hair-like scales ; sacculus rather broad and provided with a 
curved, broadly rounded clavus, terminally provided with some short 
bristly hairs; beyond sacculus from middle of valve a well chit- 
inised harpe, hardly reaching beyond costa, broad at base, suddenly 
contracting beyond middle ; sedoeagus well chitinised, rather slender, 
terminating in two long lobes that are finely granulated; vesica 
with two cornuti but without a chitinised band ; one cornutus almost 
twice as long as the other, stouter and somewhat undulating, both 
broadly based and tapering to a point. 

Exp. 39 — 41 mm. Hab. Type from Durban. In my collection from 
Durban, Kranskloof, Estcourt and Salisbury X — XII ; bred by E. E. 
Platt from larvae feeding on Colendula., 

Cucullia consimilis Feld. (Fig. 1; pi. V. 9.) 

Cuaillia comfniili.'i Feld., Reise Nov. pi. 108, f. .52 (1874) ; 
Hmpsn., Cat. Lep. Phal. VI. p. 30 (1906) ; Gaede Seitz Gross-Schmett. 
XV. p. 55, pi. 7 (1934). 

Cucullia pusilla Mdschl., Verb. Z.-b. Ges. Wien, XXXIII. 
p. 296, pi. XVI. f. 10 (1883). 

Mak‘ genitalia: Base of abdomen without lateral coremata; 
uncus stout, slightly thicker before middle, then tapering to a fine 
curved point, basal fourth strongly curved, then straight; tergite 
rather broad, well chitinised, tufted with long hair posteriorly; 
sternite rather narrow, well chitinised, terminating in a pointed 
saccus, set almost at right angles ; valve of almost even width, narrow, 
slightly wider at base, upeurved towards apex, tei’men very oblique, 
slightly arched and with a corona of moderate bristles, basal half 
and a ridge along costa moderately chitinised, remainder less so: 
sacculus with a rather long, broad, rounded clavus, provided with a 
few short bristles terminally ; terminal portion of sacculus near costa 
\ ery heavily chitinised, so as to form a triangular patch which takes 
no stain ; a moderately chitinised ridge along inner margin till beyond 
middle, from which originates a short, roundly pointed harpe; inner 
side of valve sparsely covered with long hair, outer side with very 
long hair, mixed with bristles along the inner marginal edge, outer 
side of termen with curled hairs mixed with scales ; aedeeagus rather 
stout, thickest at base, well chitinised and terminating in a rather 
long narrow process, which gradually merges into the vesica and is 
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densely covered with minute teeth, terminally it merges into a large 
chitinised patch on the vesica, also covered with minute teeth ; vesica 
with four lobes; each of the three basal lobes terminates in a 
cornutus; longest cornutus with a chitinised bulb at base; medium 
sized cornutus much shorter and with a somewhat broad base ; third 
cornutus minute, stout. 

Gaede remarks (l.c.) ‘'that he figures p^mlla Moschl. and that 
Felder’s figure of conshnilis looks quite different”; this is quite 
true and though Gaede’s figure is somewhat different from the one 
given by Moschler yet they resemble what 1 have as consimilis 
more than Felder’s figure does, except for the more pronounced 
terminal border of the hindwing, which is vague and ill-defined in 
Moschler ’s and Gaede’s figures. Felder’s figure looks very much like 
extricata and it is quite well possible, that what I give as 
ronsimilis should be named pmilla and that Felder’s com^imilis must 
be looked upon as a synonym of cxfricata Walker. However, these 
hand-painted figures cannot be trusted, especially in this group whei’e 
the species closely resemble each other in markings. Only a thorough 
study of the genitalia of the types can settle this problem. As Hamp- 
son had probably seen Walker’s and Felder’s types I provisionally 
follow his nomenclature. 

Ex]), 30 — 35 mm. Hah. Type from Knysna; also recorded from 
Bloemfontein; Annshaw (Cape Colony), Grahamstown, Rosmead, 
Concordia. In my collection from Bloemfontein and Thaba’nchu; 111., 
IX.— XI. 


Cucullia extiicata Wlk. (Fig. 2; pi. IV. 3.) 

Curnllia extrlrata Wlk,, Cat. XI. p. 630 (1857) ; Hmpsn., Cat. 
Lep. Phal. VI. p. 46, pi. XCVIl. fig. 6 (1906); (hiede, Seitz Gross- 
Schmett. XV. p. 56, pi. 7 (1934). 

Male (pnitalia: abdomen without basal coremata; uncus 
stout, slightly wider at middle, tapering to a point, well arched, 
strongly so at basal half, some hairs on uppei* side; tergite rather 
broad, moderately chitinised, fringed with hair posteriorly; sternite 
rather narrow, moderately chitinised, ending in a rounded saccus ; 
valve of almost even width, slightly wider at base, almost straight, 
terminally rounded, rather weakly chitinised, a little stronger so 
along basal third and along costa ; sacculus with a rather long clavus, 
which is terminally rounded and covered with some short hairs; 
corona along rounded termen with the bristles curved and directed 
inwardly, so as to be difficult of observation ; inside of valve modera- 
tely covered with long hair, outside densely so, mixed at terminal area 
with curved hair-like scales ; harpe stout at base, contracted beyond 
middle, projecting well beyond costa, terminal half forming three 
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ridges; sedoeagus rather weakly chitinised terminally, upper side 
densely beset with minute teeth ; vesica tubular, with two lobes near 
base, each lobe provided with stout, broadly based, curved cornuti; 
the one nearest the base being thinnest. 

Exp. 43 — 48 mm. Hah. Caffraria (Cape Colony) ; also recorded 
from Knysna, Annshaw, Transkei and Natal. In my collection from 
Pondoland and Durban; I. 

Cucullia perstriata Hmpsn. (Fig. 2; pi. IV. 2.) 

Cmullia perstriata Hmpsn., Cat. Lep. Phal. VI., p. 43; pi. XCVIl. 
fig. 5 (1906) ; Gaede, Seitz Gross-Schmett. XV. p. 56, pi. 7 (1934). 

Male genitalia: abdomen without basal coremata; uncus stout, 
curved at base, then straight, tapering to a curved point, 
covered with hair on upper side ; tergite rather narrow, weakly chit- 
inised, except along anterior edge; sternite narrow, more chitinised, 
ending in a rounded upturned saccus; valve narrow, of almost even 
width at basal half, then gi-adually tapering, costa slightly upeurved, 
termen obliquely rounded and with a corema consisting of rather long 
bristles; a number of bristly hairs at intervals along lower terminal 
edge; basal half of valve and along costa moderately chitinised, 
remainder less so ; sacculus rather narrow and provided with a short 
rounded clavus; harpe rather broad, straight, almost reaching costa, 
terminally rounded and with a series of short hairs along posterior 
edge; terminal third of valve covered with long hair on inner side, 
whole of outer side covered with long hair mixed with scales and 
hair-like scales; a>doeagus short and stout, weakly chitinised, gra- 
dually merging into the vesica, which has two short basal lobes, 
each with a cornutus; a longer central lobe without cornutus, but 
for the greater part finely punctulated; at base of vesica a chit- 
inised ridge provided with triangular teeth, probably a continuation 
of the sedoeagus; the one small lobe with a curved chitinous patch 
at base, densely covered with minute teeth, (the cornutus of this lobe 
has a broader base, is stouter and somewhat more curved than the 
other cornutus). 

Exp. 42 mm. Hah. Type from Buntingville (Cape Colony) ; also 
recorded from Transkei and Uganda. In my collection from Estcourt 
(Natal). 


Cucullia atrimacula Hmpsn. (Fig. 2; pi. TV. 5.) 

Cucullia atrimacula Hmpsn., A.M.N.H. 8, TV. p. 385 (1909) ; 
Gaede, Seitz. Gross-Schmett. XV. p. 57, (1934). 

Male genitalia: very similar to those of perstriata but the 
valve is a little shorter and more oblique terminally; the harpe is 
a little longer and narrower ; the clavus is more constricted at base ; 




Fig. 2. Uncua, left valve and penis of Cwcullia britnura, C. pemtriata^ C. 
extricatay C. terrerinifi, Leucochlama leucoijoniay CucuUia minutUy C. ativnia- 
ciduy Enipumda JnitchmKoni and E, argentivitta. 
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the uncus is the same, except for the base being* a little broader; 
sedoeagus stout, rather short and weakly chitinised, gradually merging 
into the vesica, which is granulated on upper side at base ; vesica as 
in perstriata, but apparently with an additional lobe ; the two cornuti 
as in perstriata but stouter at base and not curved; the toothed 
ridge as in perstriata and more clearly connected with sedoeagus; 
chitinous patch at base of the one lobe narrower, but more heavily 
chitinised and also covered with very fine teeth; terminal half of 
long lobe densely covered with slightly chitinised minute teeth. 

Exp, 44 — 46 mm. Hab, Type from the Transvaal. In my col- 
lection from Durban and White River; II. 


Cucullia pallidicolor spec. nov. (Fig. 1; pi. V. 8; pi. VI. 6.) 

Head, thorax, abdomen and ground-colour of forewing pinkish 
buff; hiiidwing pure white, translucent; palpi and frons irrorated 
with fuscous; underside pale pinkish buff. Fore icing: subbasal 
only represented by a few fuscous scales; lower median and base of 
Cl and C2 streaked with fuscous-brown; antemedial consisting of 
two fuscous-brown lines, parallel to each other, beginning from lower 
median, strongly zigzagged outwardly on submedian fold, inwardly 
on A2, outwardly below A2, but not reaching as far as above A2; 
a few fuscous scales below costa, representing the antemedial above 
upper median; orbicular represented by two small fuscous spots 
below upper median and a few fuscous scales above lower median, 
space between these spots somewhat paler than ground-colour; 
i-eniform represented by two small fuscous spots above and below 
upi)er median and a few black scales between the base of veins RB 
to Cl; above this a series of small fuscous macuke oblique from 
costa to one-fourth of R5, representing the origin of the postmedial, 
then obliterated till below C2, then continued as two narrow double 
fuscous fascia?, angled inwardly at submedian fold, outwardly above 
A2, then oblique to beyond middle of inner margin; space between 
those lines and beyond outer line paler than ground-colour; beyond 
this on innermarginal fold a lunulated fuscous macula; a broad 
irroration of black scales along a little over terminal half of inner- 
margin ; three small white spots beyond postmedial at costa ; a series 
of small terminal black maculae between the veins, which become 
lunules below Cl ; cilia of ground-colour with a somewhat darker 
base. Hindiring: terminal half of veins narrowly irrorated with 
hair brown and with a slight terminal irroration of hair brown from 
apex to C2, at tornus ill-defined; rather broad hair brown lunules 
between the veins; cilia white with a faint hair brown line across 
before middle; abdominal crests fuscous; abdomen above somewhat 
irrorated with hair brown. 
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Male genitalia; base of abdomen without hair pencils; un- 
cus moderately stout, of almost even width, suddenly pointed at 
tip, strongly curved at base, well curved beyond; tergite rather 
short, moderately chitinised, stronger so along anterior ed^e, 
posterior edge fringed with long hair; sternite rather long, moderate- 
ly chitinised, terminating in a moderate saccus; anus hardly chit- 
inised below; valve of almost even width, somewhat undulating; 
termen very oblique, slightly arched and with a corona of closely 
situated bristles; terminal half of valve weakly chitinised. rathei* 
sparsely covered on inner side with mode»"ately long hairs, more 
densely with longer hairs on outer side; basal half better chitinised, 
especially the sacculus, which is rather narrow and has a rather 
broad clavus, which is rough on outer side and covered with a few 
short hairs; from end of sacculus, just above inner margin, a weakly 
chitinised, rather nari'ow harpe, not quite reaching costa; ini 
mediately beyond harj^e a moderately chitinised broad lobe, projecting 
well beyond inner margin and covered on outer side with short hair 
(this lobe I have not found in any other species of this genus, except 
a possible representative of this in the right valve of inaequaViH, 
but situated there before the harpe) ; aeda^agus leather stout, weakly 
chinitised, terminating in two slightly more chitinised lobes; vesica 
with four lobes, three of which are each provided with a rather long, 
stout, narrowly based cornutus. 

This species resembles in general colou]*ation and markings 
extricata mostly, but that species has black striga? below lower 
median and along inner marginal fold and the dark macula near 
tornus is continued to termen, also the shape of the valve is quite 
different and the vesica has there only two cornuti. 

Exp, 38 — 12 mm. Male type from New Hanover (Hardenberg), 
November 1914; female type from Sarnia (Williamson), February 
1912; one male and one female cotype from Durban and Barberton 
in February and January respectively. 

Cucullia albifuscata spec. nov. (Fig. 1 ; pi. V. o; pi, VI. 7.) 

Head, thorax and forewing tilleul buff; palpi at sides, Irons and 
vertex densely irrorated with fuscous-black ; teguhe with a narrow 
black line across base, a hair brown fascia across middle and tips 
fuscous; the tegulse form a well pronounced hood; patagia on innei* 
side well irrorated and fringed with black; metathorax somewhat 
tufted with black and whitish scales mixed ; hindwing hyaline white. 
Fore wing: subbasal indicated by a narrow black line from costa 
to upper median, angled outwardly at middle and by a 
small black dash below lower median; inner marginal fold with 
a narrow black line from beyond base to antemedial ; antemedial 
beginning as an oblique black fascia from costa to upper median, then 
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interrupted in cell and continued as a pronounced black streak along 
lower median from base of C2 to about middle of lower median, then 
a double black outwardly oblique line above upper median, then an 
inwardly oblique black line to A2, with a broad fuscous fascia before 
it and parallel to it, then a narrow black line below A2 directed 
outwardly, then angled inwardly as a broad fascia to inner margin ; 
some whitish scaling before this and some fuscous clouding towards 
base ; orbicular and reniform obliterated ; medial line indicated by an 
oblique black fascia from costa to upper median, then obliterated; 
a similar fascia, but shorter and followed by some white scales, 
indicates the postmedial, which is then obliterated except for a black 
point between R5 and Ml and a black curved striga from M2 to C2, 
then interrupted, except for some black scaling along the veins and 
continued as a strongly incurved black fascia between veins C2 and 
A2, then as a narrow fascia inwardly oblique to inner margin ; area 
before and beyond the postmedial indications blotchily tinted in small 
area with hair brown ; most veins beyond it narrowly streaked with 
black ; costa beyond it broadly edged till before apex with black and 
with three white points in it; subterminal indicated by some hair 
brown clouding befoie and beyond it, and by a diffused triangular 
black macula on C2 ; a terminal series of small black maculae, which 
become almost confluent below C2 ; diffused white strigse beyond the 
postmedial between veins R5 to M2, M3 and Cl ; a black striga, 
edged on upper side with white, between M2 and M3 and terminally 
tipped with white ; cilia of ground-colour, irrorated with hair brown, 
but with basal white V-shaped marks opposite the veins which are 
continued into the wing between the terminal maculae. H i n d w i n g : 
a moderately broad terminal hair brown border, diffused on inner 
side ; veins partly streaked with hair brown ; cilia whitish, with some 
hair brown scales at base. 

Male, genitalia: abdomen without basal hair pencils; uncus 
stout, somewhat curved at base, then almost straight and tapering 
to a slightly curved point, covered with hair on upper side ; tergite 
moderately broad, almost parallel, moderately chitinised, more 
strongly so along the edges, posterior edge fringed with long hair- 
like scales ; sternite rather short, narrow, well chitinised, terminating 
in a rather long roundly pointed saccus, anus slightly chitinised below ; 
valve rather narrow, narrowest just before middle, broadest and best 
chitinised at basal half, terminal half less chitinised except along 
costa (unfortunately both valves had the very tips damaged, but at 
the tornus one of the terminal corona bristles is still preserved, so I 
suspect the termen to be about as oblique as in pallidicolor, 
but not as broad; this is indicated by the dotted line in the illustra- 
tion) ; terminal inner surface densely covered with long hair, re- 
mainder more sparsely so, outer surface covered with bifid hair-like 
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scales; sacculus rather short, terminating in a irregularly shaped 
well chitinised clavus, which has some short bristles at tip; harpe 
well chitinised, not firmly connected with end of sacculus, of almost 
even width, projecting a little beyond costa, incurved, with a broad 
base and with short hairs on the outer side; sedoeagus stout, well 
chitinised, slightly arched, terminating in a long well chitinised lobe, 
terminally covered with short teeth, gradually merging into vesica; 
vesica with two lobes, each terminating in a broadly based cornutus, 
one cornutus long and very stout, the other half that thickness and 
somewhat shorter; between them an oval, elongated, heavely chit- 
inised patch (cornutus?), edged for the greater part with strong 
teeth ; vesica partly finely punctulated. 

This species resembles in colouration paUidicolor somewhat, 
but the very distinct markings differentiate it, from all the 
species recorded from South Africa. Moreover, the genitalia dif- 
ferentiate it at once from the other South African Cuculliids by the 
oval chitinised patch edged with teeth. 

Exp. 35 mm. Hab. Male type Bloemfontein (Irving), 2-III-’21. 
Only one specimen is known to me. 

Species auctorum. 

CucuUia leticopis Hmpsn., Cat. Lep. Phal. VI., p. 28, pi. 
XCVI. fig. 26; Gaede, Seitz Gross-Schmett. vol. XV. p. 55, pi. 7 
(1934). 

I have seen two specimens in the British Museum belonging to 
this species: the female type from Grahamstown and another spe- 
cimen from the Transvaal. 

CucuUia clausa Wlk., Cat. XI. p. 657 (1857) ; Hmpsn., Cat. 
Lep. Phal. VI. p. 42, pi. XCVII. fig. 3 (1906) ; Gaede, Seitz Gross- 
Schmett. XV. p. 56, pi. 7 (1934). 

The type of this species is in very bad condition and is from an 
unknown locality; Hampson gives it as “probably from South Afri- 
ca”, without giving any reason, so it is quite well possible that it is 
not from South Africa, seeing that it has not been found since. 

Genus EMPUSADA Hmpsn. (Figs. 2, 3, 4.) 

Empusada Hmpsn,, Cat. Lep. Phal. VI. p. 85 (1906) ; Gaede, 
Seitz Gross-Schmett. XV. p. 57 (1934). 

Enipusa Hiibn., Verz. p. 247 (1827), preocc.. 111. Orth. (1798). 
Type lactea from Europe. 

Description from hutchinsoni. 

Proboscis strongly developed ; palpi obliquely upturned, reaching 
beyond frons, 2nd joint about twice first joint, 3rd joint about half 
of first joint and smoothly scaled, 1st and 2nd joint evenly fringed 
in front with long appressed scales and with a few laterally pointed 
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hairs from 1st and 2nd joint; frons roundly bulging on upper side 
and with a small ridge above proboscis, covered with loose fitting 
scales and hairs mixed; scaling of vertex similar; antennae simple, 
1st joint without a tuft; eyes large and rounded; fringe consisting 
of a few over-hanging spreading hairs; tegulae forming a pronoun- 
ced hood, pointed and somewhat ridged in the middle; thorax and 
patagia covered with hair-like scales and hairs mixed and without a 
crest; abdomen without crests, covered with scales, basal two-thirds 
slightly covered with long hairs, mainly situated on anterior edge of 
each segment; tibiae and femora covered with scales and hair-like 
scales mixed and fringed with long hair posteriorly ; tarsi with three 
rows of rather long spines ; hindtibia with four spurs ; outer spur a 
little shorter than half of inner ; all spurs sharply pointed, tips with- 
out scales. Forewing: elongate, with costa strongly arched at 
apical third, termen very oblique and almost straight, innermargin 
straight ; cell a little over half of wing ; Rl from well beyond middle 
of upper median ; R2 and R3 on a stalk of a little over one-fourth of 
R2 and from two-thirds origin of Rl and upper angle; R4 and R5 
stalked for one-sixth of R5; R3 anastomosing with R4 from end of 
stalk R4 and R5 for one-third of free part of R4, thus forming a long 
narrow areole; Ml from upper angle; upper DC fairly strong, 
sharply incurved into cell as far as a little beyond origin of Rl, thus 
forming the inner edge of the silvery white fascia of wing; M2 and 
M3 almost from a point; Cl well remote from lower angle; C2 from 
about three-fourths of lower median; A2 simple at base, almost 
straight. Hindwing: almost semicircular, apex well rounded, 
termen a little oblique and somewhat incurved, tornus rounded into 
inner margin, costa straight ; cell much less than half of wing ; Sc very 
shortly anastomosing with upper median at one-third thus forming 
a narrow basal cell ; RS and Ml very shortly stalked ; DC very weak, 
strongly angled into cell as far as origin of C2 ; M2 obsolescent and 
from one fourth of DC; M3 and Cl shortly stalked; C2 from two- 
thirds lower median; A2 and A3 almost straight. Forewing on 
underside with a dense fringe of long hair overhanging the cell and 
with a smaller one from middle of cell. 

Male genitalia: base of abdomen without lateral coremata; 
uncus stout, gradually tapering towards tip, strongly curved at 
basal third, then upeurved beyond middle and ending in a fine 
down-curved point, upper two-thirds with long hair, longest at 
middle; tergite moderately broad, of almost ev'en width, rather 
weakly chitinised, a little stronger along anterior edge ; sternite very 
narrow but more chitinised than tergite, ending in a short roundly 
pointed saccus; lower part of anus slightly chitinised and finely 
granulated; valve of almost even width, long and rather narrow, 
obliquely rounded at termen, without a corona but with some rather 




Fig. 3 Uncus, left valve and penis of Etitpuh’ada pallidifitria, E, chrpsotay 
Rhodochlmna hotonga, IHochlse^ia fnmea, Charidea elegantissima; head, 
wing venation and ^ genitalia of NeocucuUia albisig^iata; uncus, right- and 
left valve and terminal portion of penis of Hgpotgpe HcotoDUitta. 
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long widely spaced bristles, which are continued along inner margin ; 
basal half of valve rather weakly chitinised, terminal half even less 
chitinised and sparsely covered on inner side with short papillated 
hairs; outer side of valve well covered with long hairs and hair- 
like scales mixed ; sacculus rather long and narrow and with a short 
irregularly shaped clavus, covered on outer side with short hairs ; at 
end of sacculus, above inner margin, a well chitinised harpe, strong- 
ly angled at middle, just reaching to costa, basal half rather thick, 
then tapering to a fine point, outer edge at middle with some short 
hairs; aedoeagus weakly chitinised, of almost even width, rather 
short, ending in two slightly chitinised lobes, which merge into the 
vesica and of which the longer one forms a chitinised patch on the 
vesica ; manica finely granulated ; vesica with four lobes, of which one 
is long and terminally granulated; the remaining three lobes are 
short and each is provided with a stout broadly based cornutus ; two 
comuti of almost even length, one almost twice that length and some- 
what curved. 

The male genitalia of this species are hardly typical of the genus, 
as compared with the other three species which follow: the uncus 
has a peculiar shape and is evenly curved in the others, where also 
the valve has a very oblique termen and a distinct corona; the ar- 
mature of the vesica, however, shows considerable relationship. 

Seven species have been placed in this genus which do not occur 
in South Africa, one from Argentine, five from Europe, one from 
Madagascai" the five South African species may be distinguised as 
follows : 

la. Forewing with a silvery white fascia in medial fold to ter- 
men of wing 2 

b. Forewing without a silvery white fascia 3 

2a. Silvery white fascia from well before origin of C2 to ter- 
men; below it, and extended below lower median till base 

of wing, a broad rust brown irroration hutchinsord 

b. Silvery white fascia from above origin of C2, no distinct 

rust brown irroration below it argentivitta 

3a. Forewing with a black streak on lower median and with a 

grey-white patch below end of cell pyrostrota 

b. Forewing without such a black streak and without grey- 

white patch below end of cell 4 

4a. Forewing with two or three black points in end of cell ... 

chrysota 

b. Forewing without black in end of cell pallidistria 

Empusada hutchinsoni Hmpsn. (Figs. 2, 4; pi. IV. 7.) 

Cwoullia hxitchinsoni Hmpsn., Ann. S. A. Mus. II. p. 276 (1902). 
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Empusada hutchinsoni Hmpsn., Cat. Lep. Phal. VI. p. 87, 
pi. XCVIII. f. 13 (1906); Gaede, Seitz Gross-Schmett. XV. p. 57, 
pi. 7 (1934). 

Exp. 45 — 46 mm. Hab. Type from Estcourt (Natal), also 
recorded from Mooi River. In my collection from Durban, Karkloof, 
Estcourt, Johannesburg and Salisbury; in January, March and 
December. 

Empusada argentivitta Hmpsn. (Fig. 2; pi. IV. 8.) 

Empmada argentivitta, Hmpsn., Cat. Lep. Phal. VI. p. 87, 
pi. XCVIII. f. 14 (1906) ; Gaede, Seitz Gross-Schmett. XV. p. 57 
(1934). 

Male genitalia: abdomen without basal coremata; uncus very 
stout, broadest beyond middle, rather suddenly tapering to a 
slightly curved point, strongly curved beyond base, then almost 
straight, terminal half with long hairs above ; tergite of almost even 
width, moderately chitinised, a little more so along anterior margin ; 
sternite very narrow, a little more chitinised, ending in a very short 
saccus; anus slightly granulated below, but hardly chitinised; valve 
of almost even width, slightly narrower at middle on account of 
somewhat incurved costa and inner margin, broadening towards 
apex, termen oblique, slightly arched, and with a corona of closely 
fitting bristles; most of the valve rather moderately chitinised, 
covered on inner side with long hair, on outer side with long hairs 
and scale-like hairs mixed, inner margin with three widely placed 
bristles; sacculus rather long, narrow and with a subovate clavus 
with short hairs on outer edge; at end of sacculus from above inner 
margin an almost straight, narrow, weakly chitinised harpe, pro- 
jecting beyond costa and somewhat spatulate at tip; aedceagus 
weakly chitinised, rather stout and with two lobes merging into vesica; 
vesica with five lobes, four of which have a terminal cornutus, all 
broadly based, one cornutus about twice as long as the two others 
and all three very stout ; the fourth is much shorter than the two and 
thinner (in the preparation, and as shown in the illustration, it is 
seen from the base only) ; near base of vesica an elongated ribbon- 
like patch, which is well chitinised and terminates in a rather heavily 
chitinised, rounded and curved portion, densely beset with short 
teeth ; a long lobe from vesica without cornuti, but terminally finely 
granulated. 

Exp. 36 — 43 mm. Hah. type from Transkei, also recorded 
from Maseru. In my collection from Bloemfontein, Thabanchu, New 
Hanover, Pretoria and Matlala (Zoutpansberg District) ; II., 
IX.— XI. 
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Empusada chrysota Hmpsn. (Fig. 3; pi. IV. 9.) 

Empusada chrysota Hmpsn., Ann. S. A. Mus. II. p, 277 (1920) ; 
Hmpsn., Cat. Lep. Phal. VI. p. 88, pi. XCVIII. f. 17 (1906) ; Gaede, 
Seitz Gross-Schmett. XV. p. 58, pi. 7 (1934). 

In this species the DC of the forewing is somewhat incurved and 
obsolescent, in the hindwing the DC is also incurved and a little 
stronger than in forewing; RS and Ml, M3 and C2 are from the 
angles and not stalked ; otherwise the venation is similar to that of 
the previous species. 

Male genitalia: abdomen without basal coremata; uncus similar 
to argentivitta but apical half tapering more evenly; tergite 
tapering to a point, broadest at middle, moderately chitinised, 
fringed with long hairs posteriorly ; sternite narrow, well chitinised, 
ending in a moderate saccus; anus slightly chitinised below at base; 
valve of almost even width, slightly wider at apex, termen oblique, 
straight and with a corona of stout bristles; terminal half of valve, 
except along costa, weakly chitinised, well covered on inner side with 
moderate hair, on outer side with long hair and hair like scales 
mixed; saccus moderately long, well chitinised and with a very broad 
rounded clavus, which has an irregular surface and short hairs 
along the edge; a short, rather weakly chitinised harpe from well 
beyond saccus and from well above inner margin, where the inner 
margin is strongly chitinised; harpe slightly contracted at middle, 
rounded at tip and just reaching costa; a fairly well chitinised ridge 
from base of harpe and one from basal portion of costa, which join 
well beyond middle of valve, forming a rather long curved lobe, 
projecting beyond inner margin (this additional lobe 1 have not 
found in the other three species) ; sedceagus rather stout, well chiti- 
nised, terminating in a rather broad lobe, which is finely granulated 
and gradually merges into the vesica; vesica with three lobes, each 
provided with a comutus; one cornutus very short and not broadly 
based, the second about twice as long, much stouter and broadly 
based, the third about twice as long as the second, stouter and 
broadly based; between these lobes the vesica has a broad, curved, 
well chitinised patch, beset with minute teeth and terminating in a 
long rather broad and solid looking chitinised object, densely beset 
with strong teeth (this may almost be considered a cornutus but, in 
the two preparations made, I did not succeed in evaginating it from 
the vesica, as it seemed to adhere over the whole surface to the 
vesica) ; an additional long lobe without cornutus (this is not shown 
in the figure, because I did not succeed in evaginating it, but it is 
clearly visible within the base of the vesica and seems to be finely 
granulated). 

Exp. 38 — 41 mm. Hab. Type from Estcourt ; also recorded 
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from Durban and German East Africa; in my collection from Tha- 
banchu, Umkomaas, Durban, Waterval Onder, Pretoria; 11. — IV., 
XL, XII. 


Empusada pallidistria Feld. (Fig. 3; pi. IV. 10.) 

Ciicullia pallidistria Feld., Reise Nov. pi. 108, f. 54 (1874). 

Empusada pallidistria Hmpsn., Cat. Lep. Phal. VI. p. 88, pi. 
XCVIII .f. 18 (1906) ; Gaede, Seitz Gross-Schmett. XV. p. 58, pi. 7 
(1934). 

Venation similar to that of chrysota. 

Male genitalia: base of abdomen with lateral coi-emata 
covered with very long hair hidden in lateral pockets; uncus veiy 
stout, heavily chitinised and longer than in the other three species, 
strongly curved at basal third, then slightly curved and gradually 
tapering to a fine curved point, short bristly hairs on upper side; 
tergite rather broad, but somewhat short, moderately chitinised, 
heavily so along anterior edge, posterior edge fringed with long 
hairlike scales most of which are bifid at tip; sternite narrow, 
ending in a rather broad saccus, well chitinised; anus strigulated 
and granulated on the strigulse over most of their lengths and appa- 
rently moderately chitinised, but it did not take any stain ; valve of 
almost even width but suddenly broadening towards apex, where 
the costa is upturned ; termen very oblique, arched and with a corona 
of broad, closely fitting bristles, some curved bristly hairs on outei’ 
side of termen and a few similar bristles on outer margin ; basal 
portion of valve before middle moderately chitinised, remainder of 
valve except costal area rather membranous, covei'ed on inner and 
outer side with long hairs; sacculus about one-third of valve, well 
chitinised and with a rather long and broad well chitinised clavus; 
immediately beyond the sacculus and a little above the inner margin 
a well chitinised harpe of even width, slightly curved, just projec- 
ting beyond costa and acuminate at tip; aedceagus rather short and 
I'ather weakly chitinised, connected terminally to the vesica by means 
of two broad lobes, one of which is well chitinised, the other less so 
but punctulated; vesica with two short lobes, each with a cornutus, 
both of which have a tubular broad base, which is heavily chitinised 
and gradually merges into the vesica ; one cornutus is about half the 
length of the other (both unfortunately had the tips broken off in 
the preparation) ; another rather short lobe has a chitinised broad 
patch which seems to be double and joined up at base so as to become 
somewhat boat-shaped, partly covered with short teeth, then it be- 
comes wider, less chitinised, more densely beset with teeth and curved 
(this structure is probably homologous to the one described in 
chrysota and is feebly developed in the other two species) ; in 
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addition a much longer lobe, densely beset with minute teeth over 
the terminal half. 

Exp. 41 — 48 mm. Hah. Type from South Africa (without 
precise locality) ; also recorded from Kokstad and Maseru ; in my 
collection from Harrismith, Noordkaap (Barberton District) and 
Johannesburg, collected in April. 

Empusada P 3 a'ostrota Hmpsn. 

Emptimda pyrostrota Hmpsn., Cat. Lep. Phal. VI. p. 88, pi. 
XCVIII. f. 15 (1906); Gaede, Seitz Gross-Schmett. XV. p. 58, 
pi. 7 (1934). 

Exp. 42 mm. Hab. Johannesburg; so far only the female type 
is known. 

I have not come across this species yet. According to the des- 
cription and the figure it resembles ohrysota, but is distinguished 
from it by a black streak on the lower median and a slight black 
streak above inner margin before middle. 

NEOCUCULLIA gen. nov. (Fig. 3.) 

Type albisignata spec. nov. 

Palpi as in CucuUia, somewhat more porrect; proboscis well 
develop^; frons less bulging than in Cucvilia and with a slight 
ridge above proboscis ; frons and vertex covered with long spreading 
scales; antennae in male simple, first joint tufted with scales in 
front and above; tegulae forming a distinct but short hood, mainly 
covered with scales; patagia with long hair-like scales and hairs 
mixed; metathorax with a short crest; basal segment of abdomen 
with a crest, second and third segment without a crest; abdomen 
covered with scales; foretibia Without a claw; all tibiae fringed 
posteriorly with long spreading hairlike scales and hairs mixed; 
hindtibia with four spurs, middle spurs a little longer than terminal 
spurs, outer spur about half of inner; tarsi with three parallel rows 
of spines on inner side. Forewing: shorter and broader and with 
termen less oblique than in CuculUa; costa almost straight, arched 
towards rounded apex; termen slightly arched between Ml and C2 
and slightly crenulated ; tornus Well rounded ; inner margin straight, 
except for a slight bulge before middle ; cell a little over half of wing ; 
venation as in Cucvilia, but R5 from end of areole (this, however, 
is frequently found in other species of CuculUa); Ml remote 
from areole; upper DC less incurved thans in CuculUa and C2 a 
little nearer to lower angle. Hindwing: shorter than in Cucul- 
lia and termen more arched; cell a little over half of wing; costa 
somewhat arched at middle ; termen slightly crenulate ; inner margin 
slightly bulging at A3; Sc upcurved at base, then downcurved and 
anastomosing with upper median for a short distance, thus forming 



^\hcil crliKii' f , 



h i^hi ht'l I In/j'.rnr . 


Fig. 4. Uncus, valve and penis of CucuUia nigrilmea^ Kinnicfii is I'nhri- 
9}iixta, Caffristis ferrogriseu^ Cojnruculh^i riiptifascin (also with fore 
tibia), Ectochela nigHHneuta (also head and fore tibia) ; wing venation of 
Enijmsada hutchinf^oni and Rhodochlsi'na botovga. 
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a basal areole, then straight, slightly curving towards tip; RS and 
Ml from upper angle; M2 very weak but still visible and Irom about 
three-fourths of DC; upper DC incurved, weak; Cl a little more 
remote from M3 than M2 is; C2 from before two-thirds of lower 
median ; A2 and A3 almost straight. 

Male genitalia: abdomen without hair pencils at base; un- 
cus stout, strongly curved, broadest at terminal half and obliquely 
rounded at tip ; from middle of upper side a sharply pointed, some- 
what curved process, as thick as the uncus itself; long dense hairs 
along the sides, shorter ones on upper side of terminal half, still 
shorter ones on under side; tergite rather broad, well chitinised, 
especially anteriorly, posterior edge fringed with hair-like scales; 
sternite well chitinised, rather long and curved, gradually forming a 
short saccus; under side of anus slightly chitinised; valve irregular 
at costa and inner margin, basal two-thirds rather broad and well 
chitinised, then suddenly contracted, making terminal third rather 
narrow and with the upper and lower edge nearly parallel, termen 
oblique and with a slight corona; this terminal third is weakly chiti- 
nised, covered on upper outer side with a series of broad scales, which 
seem to be somewhat chitinised and hollow, as they retain air (pos- 
sibly this is part of the corona), remainder of outer side densely 
covered with long hair-like scales; sacculus forming nearly one-third 
of valve in length but less broad and provided with a long well 
chitinised clavus, which has a flattened terminal lobe pointing out- 
wardly; inner marginal area beyond sacculus broadly chitinised and 
from two-thirds of this originates a broad, rather flattened, well chi- 
tinised harpe, which is of somewhat different shape in i-ight and 
left valve, as indicated in the illustration; costa very broadly chi- 
tinised, somewhat produced beyond middle, covered with long hairs 
on inner side and contracted to an erect process, continued a little 
beyond the less chitinised terminal part of valve; sedoeagus rather 
long, almost straight, basal portion slightly thicker, terminally ending 
in a broad heavily chitinised lobe, which is provided with three rows 
of short teeth; another narrow long lobe, continued over the greater 
length of the vesica and articulated to the large cornutus, heavily 
.•hitinised and densely covered on outer side with minute teeth ; vesica 
with four sharply pointed closely situated cornuti, at tip a very 
broad, long, heavily chitinised, flat cornutus, which appears to have 
the outer edges curved backwards in opposite directions over nearly 
the whole length. 

This genus, though closely allied according to the venation to 
Cucnllki, has totally different male genitalia; the peculiar struc- 
ture of the uncus is not found in any of the Cuculliids: a similar 
tooth-like projection on upper side of uncus that resembles the one 
of this genus is only found by me in Ramesodes divisa, but 
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is there much shorter, and in Caradrina mcUinospila, where 
it is minute. Only one species in this genus. 

Neocucullia albisignata spec. nov. (Fig. 3; pi. VI. 1, 5.) 

Head, thorax and forewing hair brown, more or less irrorated 
with fuscous-black; palpi well irrorated with black; frons with a 
transverse ridge of black scales; tufts of fuscous scales between an- 
tennse; at base of tegulse a broad black fascia; crest on metathorax 
well irrorated with black; thoracic crest hair brown, irrorated with 
black; abdomen drab, well irrorated with fuscous; underside and 
hairs on legs hair brown; hindwing white. Fotewing: a few 
black scales at costa, representing the subbasal ; antemedial beginning 
at costa as a rather broad diffused black fascia, oblique towards oi*- 
bicular, then as a narrow well defined line from lower median, strong- 
ly outwai’diy dentate on inner marginal fold, then slightly dentate 
below A2; before it at costa a small diffused black macula, below 
this in cell a narrow V-shaped mark, followed by a diffused black 
semicircular line, space in cell before the V-shaped mark and before 
the antemedial irrorated with white scales; immediately below this 
a well defined black striga on inner marginal fold from base to just 
before the antemedial; orbicular large, round, defined on upper and 
inner side by a narrow' black line, joining the antemedial and con- 
tinued as a curved black line well below lower median to beyond 
origin of M3, slightly dentate on Cl, centre of orbicular and greater 
part of reniform w’ood brown ; reniform only indicated on upper side 
by a nari'ow^ black curved line with a long macula at costa before it 
and touching the orbicular; immediately beyond this a small black 
macula at costa, being the origin of an ill-defined pale poslmedial 
line, which is excurved from R2 to C2 and slightly defined on inner 
side by a hair brown line, which becomes a broad black lunule beyond 
C2: this lunule has a black fascia before it in iiinei- marginal fold, 
which connects it to the large tooth of the antemedial line; im- 
mediately beyond the lunule a conspicuous w'hite lunulated macula; 
below this the postmedial is as above the w'hite mark ; immediately 
beyond this a black fascia below' C2, nearly reaching termen, con- 
tinued above C2, reaching termen, w'here it mei’ges with the terminal 
lunule; above Cl a similar fascia, but not quite as long; veins R1 to 
M3 lined with black, interrupted by a hair browqi clouding w^here 
the subterminal line should be; all other veins, including A2, black, 
irrorated with pale gi*ey; a terminal series of narrow black lunules 
between the veins; cilia hair browm, basal half slightly darker and 
with a very narrow- pale basal line. Hhidiving: most of the veins 
iiTorated with drab and with an elongated cell-spot shining through 
from the underside; a broad terminal border of a drab irroration dif- 
fused on inner side ; cilia w'hitish, terminally but irregularly sprinkled 
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with drab. Underside: forewing, except inner marginal area 
which remains bluish white, densely irrorated with hair brown; 
hindwing slightly irrorated with hair broWn on costal area and ter- 
minal border, densely so at end of cell, forming the cell-spot, a broad 
postmedial irrorated line. 

Ex]). Male Type 35 mm. ; female type and cotype 38 mm. Hob. 
male type from Durban, 25th February 1919 (E. L. Clark) ; female 
type from Bethlehem (Orange Free State), (v. d. Merwe), 6th March 
1918; female cotype from Rietvlei (Natal), (van Otto), January 1918. 

Genus COPICUCULLIA Smith (Fig. 4.) 

Copicucullia Smith, Tr. Am. Ent. Soc. XXL p. 84 (1894) ; 
Hmpsn., Cat. Lep. Phal. vi. p. 9 (1906) ; Gaede, Seitz Gross-Schmett. 
XV. p. 5 (1934). 

Type, eiilepis, from N. America. 

Description from ruptifasda. 

This genus differs from CucuUia in the slightly more upturned 
palpi and a claw at the end of the foretibia; the venation of both 
wings is practically the same as in Cucullia and so is the shape of 
the wings. 

Malegenitalia: a pair of laterl hair brushes, partly hid- 
den in pockets at base of abdomen; uncus stout, slightly thicker at 
one-third, then tapering to a fine point, basal half strongly curved, 
terminal half less so, moderate hairs on upper side ; tergite modera- 
tely chitinised, suddenly narrowing at basal third, fringed posteriorly 
with long hair-like scales ; sternite narrow, well chitinised, ending in 
a short saccus ; valve rather narrow, of almost even width, broadening 
at tip, apex very much produced, a corona composed of closely situated 
bristles along termen, basal third of valve and area along costa 
moderately chitinised, remainder less so ; inner side of valve sparsely 
covered with long hairs, more densely near termen, outer side covered 
with long bifid hair-like scales and with short curved scales along 
terminal area, simple hair-like scales along inner margin; sacculus 
rather short, provided with a rather long narrow clavus ; well beyond 
sacculus and remote from inner margin a well chitinised rather flat 
harpe, curved at tip and there covered with short hairs and projecting 
for nearly half its length beyond costa; sedoeagus moderately stout, 
well chitinised, slightly curved beyond middle, terminating in a flat 
lobe, which is finely punctulated and gradually merges into vesica ; 
vesica with two lobes, each terminating in a stout, broadly based, 
finely pointed cornutus ; between them, at base of another short lobe, 
a roundly pointed chitinised patch, covered on outer side with short 
teeth; another long terminal lobe finely punctulated for the greater 
part. 
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A small genus ; six representatives in North America ; one from 
Algeria, two from Western Asia and one from South Africa. 

Copicucullia ruptifascia Hmpsn. (Fig. 4; pi. V. 12.) 

Copicucullia ruptifascia Hmpsn., A.M.N.H., 8, IV. p. 384 (1909) ; 
Gaede, Seitz Gross-Schmett. XV. p. 55 (1934). 

Exp. 34 mm. Hah. type from White River. In my collection 
from Thabanchu, Bloemfontein, Bultfontein, Pretoria and Bulawayo ; 
I.— III., X.— XII. 

This species may readily be confused with CticuUia consimilis, 
but is most easily distinguished from this by the claw on the foretibia 
and the more even bluish colour of the forewing. 

Genus RHODOCHLAENA Ilmpsn. (Figs. 3, 4,) 

Rhodochlscna Hmpsn., Cat. Lep. Phal. VI. p. 131 (1906) ; Gaede, 
Seitz Gross-Schmett. XV. p. 58 (1934). 

Type, botonya. 

Proboscis rudimentary; palpi obliquely upturned, third joint 
porrect, loosely covered with hair-like scales and hairs mixed, some- 
what fringed in front of first and second joint, second joint about 
twice first joint, third joint about one-fourth of second joint and less 
densely covered; eye rounded and with a few overhanging hairs, 
which are so short that they may belong to the hairs of the frons 
(if that is so, this genus should come in the Acronictini and 
I have little doubt that this would be more correct, the shape of the 
wing, the absence of a hood and the structui-e of the genitalia point 
to this); frons rounded, loosely covered with long hair-like scales; 
scales on vertex broader and shorter, but also loosely placed; an- 
tennae in male bi pectinate, serrate in female, longest pectination over 
twice shaft, gradually diminishing in length towards tip; first joint 
of antennae with a short frontal tuft; thorax, tegulae and patagia 
rather loosely covered with long scales ; tegulae not forming a hood ; 
metathorax with a broad central crest; abdomen without any crests, 
but with some hairs on the first two basal segments, othei’wise 
covered with appressed scales ; femora and tibiae covered with scales, 
posteriorly fringed withhairs; foretibia without a claw ;hindtibia with 
four spurs ; outer spur a little longer than half of inner spur. Fore- 
wing: rather broad, subtriangular, termen almost erect and slightly 
crenulated, costa straight, apex and tornus rounded, inner margin 
slightly arched near base ; cell well over half of wing ; R1 from well 
beyond middle of upper median; R2 and R3 stalked for one-fourth 
of R2 and from three-fourths origin of R1 and upper angle ; R4 andR5 
stalked for less than one sixth of R5 ; R3 anastomosing a little beyond 
its stalk for one-third of its free length with the free part of R4, 
thus forming a moderate, narrow areole; Ml well remote from 
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areole; upper DC obsolescent; M2 from one-fourth of DC; Cl nearly 
twice as far from M3 as M2 is ; C2 from two-thirds lower median ; A2 
simple at base, slightly curved. Hindwing', subtriangular, with 
costa arched at base and before apex, termen well arched, somewhat 
crenulate, inner margin strongly arched, apex and tornus rounded; 
cell a little less than half of wing ; Sc anastomosing for a short 
distance and a little beyond base with the upper median, thus forming 
a small basal cell ; RS and Ml very shortly stalked ; M2 very weak but 
present and from one-third of DC; DC almost straight, upper DC 
obsolescent; Cl a little remote from M3: C2 from a little beyond 
middle of lower median; A2 and A3 almost straight. 

Male genitalia: abdomen without coremata at base; uncus 
stout, broadest at middle, tapering to a fine point, well curved near 
base, slightly so along terminal two-thirds, upperside with short hairs; 
tergite rather narrow but somewhat lobate posteriorly immediately 
below, uncus, rather weakly chitinised; stemite very narrow, short 
and weakly chitinised, terminating in a broad, rather long, rounded 
saccus; anus very slightly chitinised below at middle; valve rather 
short, gradually tapering towards the broadly rounded tip, where 
there are along the edge some isolated bristles but no }‘eal corona; 
most of the valve weakly chitinised, covered on inner side by rather 
short papillated hairs, on outer side with longer hairs and scales 
mixed; sacculus rather small, weakly chitinised and withovt a 
(•■lm>us (this also may be an indication that it is not a true 
CuculUid) ; from base of sacculus a rather long, well chitinised 
process connected to base of harpe, which has another short process 
connecting the harpe to the costa, where the latter is moderately 
chitinised; harpe rather flat, of almost even width, terminating in 
a point, somewhat curved inwardly and not extending beyond the 
valve; jedoeagus rather weakly chitinised, of almost even width, 
slightly curved at middle and with isolated short spines along its 
outer edge and partly fixed on the vesica; vesica tubular with a 
slightly chitinised ridge at middle and with a central spiral tube, 
which is finely punctulated (it is possible that this spiral tube is 
fully extended when copulation takes place). 

Only one species is placed here from South Africa and another 
one from the Congo. 

Rhodochlaena botonga Feld. (Figs. 3, 4; pi. IV. 11.) 

Diantlnecia botonga Feld., Reise Nov. pi. 109, f. 28 (1874). 

RhodochLrna botonga Hmpsn., Cat. Lep. Phal. VI. p. 131, fig. 
36 (1906) ; Gaede, Seitz Gross-Schmett. XV. p. 58, pi. 7 (1934). 

Heliophobus perrubra Hmpsn., Ann. S. A. Mus. II. p. 279 (1902). 

Exp. 31 — 33 mm. Hah. Male type from Knysna, female type of 
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perrubra from Transkei. In my collection from Stellenbosch and 
Krantzkloof; IIL, X. 

Genus LEUCOCHLiENA Hmpsn. (Fig. 2.) 

Leucochl^na Hmpsn., Cat. Lep. Phal. VI. p. 132 (1906) ; Gaede, 
Seitz Gross-Schmett. XV. p. 58 (1934). 

Type, oditis hispida from Europe 0- 

Description from leucogonia. 

Proboscis rudimentary; palpi porrect, not projecting beyond 
hairs of frons, covered with loosely fitting hair-like scales and hairs 
mixed, second joint a little longer than first joint, third joint very 
small, hidden in the hairs; frons smooth, covered with long tufted 
hair-like scales and hairs mixed, extended over vertex; eyes large, 
suboval and with some overhanging hairs, which I really think belong 
to the covering of the frons; antenna} of male shortly bipectinate, in 
$ simple; longest pectination a little over diameter of shaft, grad- 
ually diminishing towards tip in length; tegulae and patagia covered 
with long usually bifid haii’S, without forming a hood; metathorax 
somewhat tufted with long hair-like scales (the prothorax is supposed 
to have a crest, but I fail to find it) ; abdomen without a distinct 
crest but, apart from the scaly covering, long hairs on upper side, 
especially towards base; a series of lateral tufts on abdomen, mainly 
composed of scales; femora and tibiae densely tufted with hair-like 
scales and hairs mixed ; foretibia without a claw ; hindtibia with four 
spurs; outer spur over half of inner. Foretring; shape and 
venation similar to that of RhodochLTna but termen a little 
more oblique and less crenulated, areole a little longer. Ml more 
remote from areole and Cl more remote from M3. Hindwing: as 
in Rhodochlwna but termen less crenulated; R.S. and Ml remote, 
M2 remote from M3 and Cl a little closer to M3. 

Male genitalia: abdomen without coremata; uncus very 
stout, rather short, broadest before middle, tapering towards the 
rather blunt tip, curved near base, then almost straight and without 
hairs on upper side; tergite of almost even width, moderately chit- 
inised, except along anterior margin, posterior margin undulating, 
forming two small lobes and densely fringed with very long hair; 
sternite narrow, only broader at base, where it forms a short saccus ; 
valve rather short, broadest at basal half, somewhat contracted 
beyond middle, broadly rounded at tip, where there is a narrow 
area covered with rather long bristly hairs; tenninal half of valve 
rather weakly chitinised, covered on inner side with short hairs, 
densely so on outer side with long hairs and hair-like scales ; sacculus 


The type of this genus is not /«//«.<*, as given by Gaede (1, c. p. 58) for 
Hampson in the original description definitely designates hi.^picla as the type* 
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rather short and rounded, without a clavus; harpe very broad at 
base and long, tapering to a somewhat blunt point, curved inwardly 
at middle but remaining within the area of the valve; its base has 
two short branches, one connecting it to base of sacculus, the other 
to base of costa; aedceagus rather short, stout, weakly chitinised; 
vesica subglobular, with two minute broadly based thorn-like cornuti. 

The remark made under Rhodochliena as regards its tribal 
position also holds here; it is probably better placed in the Acro- 
nicti. I am not even sure that leucogonia is properly placed 
here for the description and figure given of the genotype by Pierce 
do not quite support the inclusion of the South African species. Ac- 
cording to him the harpe is placed differently and the vesica has 
six or seven conuti united at the base and in addition a small bulbous 
cornutus. A more detailed study of all the species placed in this genus 
is essential in order to come to a definite conclusion. 

In addition to the South African species two species are placed 
hei'C from the Palaearctic region, one from Algeria, one from 
Kashmir and one from Mexico. 

Leucochlsena leucogonia (Hmpsn. (Fig. 2; pi. IV. 12.) 

Heliophobus leucogonia Hmpsn., Ann. S. A. Mus. III. p. 426 
(1905). 

Leucochliena hucogonia Hmpsn., Cat. Lep. Phal. VI. p. 136, fig. 
39 (1906) ; Gaede, Seitz Gross-Schmett. XV. p. 58, pi. 7 (1938) as 
synonjmi of Noctwa trinota H.-S. Lep. Exot. .f 126. 

Gaede sinks leucogonia as a synonym of trinota H.-S., which, 
according to Walker (Cat. IX. p. 158), is from the Cape, but Gaede 
only mentions Mashonaland and Natal as the locality of this species, 
which agrees with the localities given by Hampson. As I do not 
possess Herrich-Schaeffer’s work I cannot possibly verify whether 
Gaede is correct, so I provisionally keep to the name given by Hamp- 
son. Curiously the name trinota H.-S. is not to be found in any of the 
volumes of Hampson’s catalogues. 

Exp. 24 — 46 mm. Hab. Type from Mashonaland; also recorded 
from Krantzkloof. In my collection from Emjanyana, Umtata, Um- 
komaas, Durban, Empangeni, Nkandhla Forest, Sarnia, Krantzkloof, 
Modderpoort, Mahuba’s Kloof; I. — IV., XII. 

Genus ULOCHLA5NA (Fig. 3.) 

Ulochkuena Led., Noct. Eur. p. 96 (1857) ; Hmpsn., Cat. Lep. 
Phal. VI. p. 137 (1906); Gaede, Seitz Gross-Schmett. XV. p. 58 
(1934). 

Type: hirta, from Europe. 

Description from fumea. 
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Proboscis absent; palpi oblique, third joint porrect, scarcely 
reaching beyond frons, second joint about one and a half times 
first joint, third joint about half of first joint, almost hidden in 
hairs, all joints covered with loose scales, first and second joint 
fringed with very long hair; frons smooth, covered with some scales 
and woolly hair mixed; vertex covered with long hairs; antenna? of 
male biserrate and shortly bi -fasciculated ; eyes large, rounded, covered 
with some spreading eyelashes, which may however originate from 
the frontal hair-covering; tegulfe, patagia and thorax covered with 
long hairs and hair-like scales, which are very loosely placed ; thorax 
without crests and without hood; abdomen without crest, covered 
with scales and with some long hairs on upper side, densely so at 
base; foretibia without a claw; all tibise and femora covered with 
scales and fringed on outer side with long hairs; hindtibia with four 
spurs ; outer spur a little shorter than inner spur, which is very long ; 
thorax on underside densely covered with hair. Forewing: sub- 
triangular, with costa slightly incurved, termen somewhat oblique 
and slightly arched at middle, inner margin arched at basal half, 
apex and tornus well rounded, cell well over half of wing; HI fi-om 
just beyond middle of upper median; R2 and R3 on a stalk of one- 
fourth of R2 and fi’om two-thirds of origin of R1 and upper angle; 
R4 and R5 on a stalk of one-seventh of R5; RP> anastomosing with 
half the stalk of R4 — R5 and with one-third of free part of R4, thus 
forming a rather long narrow areole; Ml from areole; M2 from 
less than one-fourth of DC; upper DC sti’ongly angled inwardly at 
submedian fold and rather weak; Cl from M3 as far as M2 is; C2 
from two-thirds of lower median; A2 simple at base but somewhat 
curved. Hind wing: semicircular, with costa almost straight but 
arched at base and apex, termen very oblique, well arched, and grad- 
ually merging into the well rounded tornus, inner margin well 
arched, apex roundly pointed; cell a little over half of wing; Sc 
anastomosing for a short distance with upper median well beyond 
base, thus forming a long narrow basal cell ; RS and Ml very 
shortly stalked; M2 weak but present and from about one-third of 
DC ; upper DC rather weak and sharply angled in submedian fold ; M3 
and Cl from upper angle ; C2 from two-thirds of lower median ; A2 
and A3 almost straight. 

Made genitalia: base of abdomen without coremata; uncus rather 
broad at base, tapering to a point, baSal half strongly curved, 
terminal half less so, upper side densely covered with hair; tergite 
rather narrow at upper half, roundly bulging at lower half and 
provided posteriorly with a subtriangular lobe fringed with long hair, 
the whole tergite and uncus are weakly chitinised; sternite better 
chitinised, moderately broad, ending in a broad saccus; anus not 
chitinised ; valve with basal two-thirds moderately broad, moderately 
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chitinised, with costa strongly arched, inner margin and part of 
termen almost parallel to it; the chitinised costa suddenly ends and 
becomes somewhat produced at two-thirds and the remaining third of 
valve becomes suddenly contracted, the upper and lower margin then 
remain parallel and form a round apex, the costal margin is some- 
what incurved, the terminal margin excurved; terminal part of the 
valve hardly chitinised, covered on inner side with rather long papil- 
lated hairs and shorter but more crowded hairs towards tip, but with- 
out corona, outerside covered with very long hair, at tip with curved 
scales; sacculus about half width of valve and extending from base 
to tornus, but without a clavus; innermargin beyond it with some 
bristly hairs; well below costa, and parallel to it, a well chitinised 
ridge reaching from base to costal lobe; just before this lobe a 
short roundly pointed process, directed inwardly (this probably 
represents the harpe) and immediately below it a narrow less chit- 
inised process, connecting it to tornus; aedceagus stout, thickest at 
basal half, weakly chitinised but becoming more chitinised at tip 
on lower side; vesica very small, subglobular and with two broadly 
based, stout cornuti, of which one is about two-thirds of the other 
in length. 

Of the seven species placed in this genus, the genotype is from 
the Mediterranean Region ; one is from Algeria and Tunis only, and 
one other occurs in Tibet, of which Hampson remarks that it suggests 
an Agrotid genus. Of the four South African species placed here by 
Gaede, schaefcri is certainly wrongly placed, if my identification 
is correct (which I hardly doubt, seeing that the wings are very 
clearly marked) for the foretibia has a distinct claw. These four 
species may be distinguished as follows : 

la. Forewing with one or two pale maculae 2 

b. Forewing without pale maculae 3 

2a. Forewing with a white macula in cell, connecting the white 

orbicular and reniform schaeferi. 

b. Forewing with a small yellowish white macula across Cl and a 

larger macula from C2 — M2 fcrni<jiru^a. 

3a. Forewing with the antemedial and postmedial lines strongly 

dentated ; hindwing tinged with brown sagitta. 

b. Forewing with the antemedial and postmedial lines not strongly 
dentated; hindwing pale brownish grey fumea. 

Ulochlaena fumea Hmpsn. (Fig. 3; pi. IV. 13.) 

Heliophobiis fumea Hmpsn., Ann. S. A. Mus. II. p. 280 (1902). 
Ulochkena fumea Hm;psn., Cat. Lep. Phal. VI. p. 140, fig. 42 
(1906) ; Gaede, Seitz Gross-Schmett. XV. p. 59, pi. 7 (1934). 
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Exp. 20 — 32 mm. Hah. Type from Transkei: In my collection 
from Impetyeni Forest (Natal) ; VIIL, IX. 

Ulochlajna schaeferi Gaede. 

UlocMsrna schaeferi Gaede, D. ent. Zs. Iris, 29. pp. 101 — 123 
(1915) ; Gaede, Seitz Gross-Schmett., XV. p. 59, pi. 7 (1934.) 

A female specimen in the collection of the Transvaal Museum 
agrees in every respect with the description and figure given by 
Gaede, except that the hindwing of this specimen for the terminal 
half is suffused with hair brown, but the figure represents a male 
and in the description the darker hindwing of the female is men- 
tioned ; as the marking of the forewing is very characteristic I do 
not think there is any doubt about the correct identification, but the 
specimen before me has a distinct claw on the foretibia and it has 
the distinctive fringe of scales overhanging the eyes, as mentioned 
in this paper on p. IIA, moreover the palpi are quite different from 
those of fumea, the third joint being very long and having a knob- 
like thickening at the tip. I have no doubt that this species is better 
placed in Centrarthray but as I have no male, I cannot fully prove 
this. 

Exp. 28 — 30 mm. Hah. South West Africa. In Transvaal Museum, 
one specimen from Luederitz Bay in April. 

Species auctorum. 

Ulochlaena reducta Gaede. 

Ulochliena rcducta Gaede, D. Ent. Zs. Iris, 29, pp. 101 — 123 
(1915); 1) Gaede, Seitz Gross-Schmlett. XV., p. 59 (1934). 

This is probably a reduced form of schaeferi. 

Ulochljena sagitta Gaede. 

UlochUena sagitta Gaede, D. ent. Zs. Iris, 29, pp. 101 — 123 
(1915) ; Gaede, Seitz Gross-Schmett. XV. p. 59, pi. 7 (1934). 

Exp. 29 mm. Hah. South West Africa. 

Ulochlsena ferruginea Gaede. 

Ulochbrna ferruginea Gaede, D. ent. Zs. Iris, 29, pp. 101 — 123 
(1915). Gaede, Seitz Gross-Schmett. XV. p. 59 (1934). 

Exp. 26 mm. Hah. South West Africa. 

Genus CHARIDEA Guen. (Fig. 3.) 

Charidea Guen., Noct. II. p. 60 (1852) ; Hmpsn., Cat. Lep. Phal. 

As I have not been able to consult Gaede's paper in I have been 

unable to ascertain the pagination for each of these species, (see also 
Ectochela). 
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VI. p. 140 (1906) ; Gaede, Seitz Gross-Schmett. XV. p. 59 (1934). 

Type : elegantissima. 

Proboscis well developed; palpi obliquely upturned, third joint 
a little more porrect, reaching well above frons; second and third 
joint of almost even length, covered with appressed scales and fringed 
with long hair in front ; third joint with appressed scales only ; frons 
smooth, covered with hairs and hair-like scales mixed and forming 
a transverse ridge immediately before the antennae; eyes suboval, 
large and with distinct overhanging cilia; antennae of male bipecti- 
nate ; longest pectination nearly three times shaft, gradually 
getting shorter to before tip; first joint of antennae with a scale 
tuft mixed with hair in front and on upper side ; vertex and thorax 
loosely covered with scales, mixed with hair-like scales ; prothorax and 
metathorax with spreading crests; tegulae not hooded but somewhat 
raised; abdomen with a basal crest on upper side and laterally 
fringed with hair; lep covered with long scales, tibiae and femora 
fringed posteriorly with long hairs, forming a spreading tuft on the 
femora; foretibia without a claw; hindtibia with four spurs; outer 
spur about two-thirds of inner. Forewing x in shape and venation 
similar to Rhodochlicna but termen a little more oblique and areole 
much longer, about six times longer than its width. Hindwing: 
similar to Rhodochlwna, RS and Ml also very shortly stalked. 

Male genitalia: abdomen without lateral coremata at base; 
uncus rather short, stout, tapering towards the slightly curved tip, 
strongly curved at base, then straight; tergite rather weakly chit- 
inised, short and moderately broad, fringed with hair-like scales 
posteriorly, sternite better chitinised and longer than tergite, 
broadening towards base ; anus somewhat chitinised ventrally ; valve 
of almost even width for two-thirds of its length, then suddenly 
narrowing with a rounded curve to less than half its width, then 
roundly ending at termen; at end of broadest portion two remote, 
.stout and long bristles, each situated on the somewhat raised margin ; 
some bristles and a minute corona of short bristles on edge of apex ; 
innerside of valve sparsely covered with hairs, outerside well covered 
with hair-like scales; most of the valve moderately chitinised, more 
strongly so along the somewhat incurved costa; sacculus rather 
narrow and weakly chitinised ; from middle of valve a broadly based 
harpe, tapei’ing towards tip, somewhat curved beyond middle and 
just projecting beyond the costa ; sedceagus rather weakly chitinised, 
most strongly towards tip ; vesica with an elongated ridge, beginning 
near sedceagus, covered with short spines ; two broad patches towards 
tip, densely covered with similar short spines ; terminal half of vesica 
densely covered with minute spines. 

Only one species in this genus. 
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Charidea elegantissima Guen. (Fig. 3; pi. V. 1.) 

Oiaridea clegantissima Guen., Noct. II. p. 61, pi. 8, f. 12 (1852) ; 
Hmpsn., Cat. Lep. Phal VI. p. 141, fig. 43 (1906) ; Gaede, Seitz 
Gross-Schmett XV. p. 59, pi. 7 (1934). 

Exp. 34 — 40 mm. Hah. Type from the Cape of Good Hope; also 
recorded from Grahamstown and Portuguese East Africa. In my 
collection from Cape Colony without precise locality but probably 
from Cape Town. 

Genus ECTOCHELA Hmpsn. (Fig. 4.) 

Ectochela Hmpsn., Ann. S. A. Mus. II. p. 279 (1902) ; Gaede, 
Seitz Gross-Schmett XV. p. 59 (1934). 

Type, caninn Feld. 

Description from nigrilineata Gaede. 

Proboscis very well developed; palpi obliquely upturned, third 
joint somewhat porrect, reaching a little beyond frons; first and 
second joint of almost even length, covered with somewhat appressed 
scales and fringed with scales and hair-like scales in front; frons 
smooth, covered with long curved hair-like scales, which meet each 
other from either side, thus forming a slight ridge and with a tuft 
of long scales immediately before the antennse ; on either side of this 
a tuft of curved scales overhanging the middle of the eyes ; ' ) vertex 
loosely tufted with long scales; antennae of male bifasciculated, of v 
very shortly ciliated ; thorax covered with scales and hair-like scales 
mixed (Hampson mentions spreading crests on pro-and metathorax, 

‘) This tuft should not be confused with the oveihunging cilia found in the 
typical Cif( for it is composed of scales which do not spread but stand 

up, forming a narrow^ tuft placed vei'tically to the surface of the eyes and almost 
reaching the centre of it. For this and other reasons to follow^ I think this genus 
IS leally wrongly placcil in the CkchUuv, peihaps this genus is even identical 
with Centrarthra. T think all the species placed by Gaede and Hampson in 
Ector'h(U(^ will ultimately prove to be Cent rmihi a. The follow ing species placed 
in Centrarthra have no tuft overhanging the eye: alhiaiJirattt, allK)(/nsea, aUnnn- 
tata, l>re'i'ipeetinata, bniyinia, ti(Innnt<tta, tntntmcta, finriritta, (frr'^eola, Jfcxi- 
fitigniay rngroaignatay pygniiva, serricornia, and vam^oni. The following 

sjiecies, however, have a tuft just as in nitirihnvafa : alhipnnrta, albistriga, 
argent Hij cretacea (tuft v^‘iy short), (ticksatu, tnodesta, nianoehi uma, achrealhy 
o!<fa\'olor and paUcncens, In C. dentata and C, diffum the tuft is a spreading- 
one, but it may be that the overhanging hairs are actually lateral frontal hairs, 
not cori-(‘sponding to the typical eyelashes; in gertinata there are (in the 
only specimen I have), scales which lie over the eyes, but these may be frontal 
scales displaced in relaxing. 

Considering all these points, and those presented by the male genitalia, I 
consider this genus not to be a typeial CacuUnd but nearer to Centrarthra if not 
identical with it. 

For descriptions of the species of Centra rth ra see danse “Moths of South 
Africa’’ volume III pp. Id!). — 188. 
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but I fail to find these in my well preserved specimens; the meso- 
thorax, however, has the long hair-like scales converging to the 
centre, so as to overhang the metathorax and the metathorax has, 
just beyond base of hindwings, a lateral pencil of long spreading hairs 
overhanging the base of the abdomen) ; abdomen without crests, 
clothed with scales mixed with rather long hair and with lateral 
hair tufts; femora and tibiae covered with long scales and fringed 
posteriorly with long hairs ; foretibia with a terminal claw pointing 
outwardly ; hindtibia with four spurs, outer spur about half of inner ; 
tarsi with three rows of strong spines. Forewing: shape and vena- 
tion as in Rhodochlwna but termen a little more oblique, areole a 
little wider and R5 a little more remote from the anastomosis of 
R3 and R4. Hindwing : shape as in Rhodochlwna, but RS and Ml 
from a point, M2 more obsolescent and from near middle of DC, M3 
and Cl a little closer together. 

Male genitalia; base of abdomen without lateral coremata; 
uncus stout, well chitinised, evenly tapering to a fine slightly 
curved point, somewhat curved before basal half, then straight and 
tufted with hair above; tergite well chitinised, moderately broad, 
tufted posteriorly at base with moderate hairs ; sternite narrow, well 
chitinised, ending in a short saccus ; anus slightly chitinised ventral- 
ly; valve broad at base, suddenly narrowing at one-fourth and 
undulating, rounded terminally, apical area densely covered with 
many rows of spines, terminal two-thirds rather weakly chitinised 
except along costa, inner side sparsely covered with hair, outer side 
densely covered and fringed with long hairs and hair-like scales; 
sacculus rather short, well chitinised, and forming a pointed lobe at 
upper half (this, however, 1 do not think homologous to the clavus, 
typically present in the Cuculliids) ; from one-third of valve a 
strongly chitinised somewhat curved harpe, which tapers to a blunt 
point and is directed to, but hardly reaches, middle of costa ; at base 
of harpe two strong processes, one very long, curved and heavily 
chitinised, connecting it to base of the sacculus, the other much 
shorter, broader, and connected with costa beyond base; sedoeagus 
moderately broad, strongly chitinised, terminating in two lobes, the 
narrow one of which is beset with fine teeth; vesica sub-globular, 
with five stout cornuti, four of which are very sharply pointed, the 
fifth and largest bluntly pointed, two of these four are about half 
the size of the others; most of the vesica finely punctulated. 

From this it will be seen that there is hardly any difference in 
structure of foretibia, venation and male genitalia between 
Ectochela nigrilineata and most species placed in Centrarthra and 
I have no doubt that the genotype of Ectochela comes very close to 
nigrilineata, but until I have studied the genotype I leave Ectochela 
provisionally here. 
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The species placed in this genus by Gaede may be distinguished 
as follows: 

la. Forewing with a pronounced dark shade or fascia below lowei' 

median 2 

b. Forewing of a uniform colour without a dark shade or fascia 

below lower median ' ) .5 

2a. Forewing with pale markings at base of Cl and C2 3 

b. Forewing without pale markings at biise of Cl and C2 but with 

a short white striga at end of cell rosHtincta 

3a. Forewing with a yellowish lunule at base of Cl and C3 

fkivilunata 

b. Forewing with markings at base of Cl and C2 white 4 

la. White marking at base of Cl and C2 large, V-shaped ; antemedial 

and postmedial lines fairly distinct albilunata 

b. Two small white maculae at base of Cl and C2; antemedial and 

postmedial lines absent nigrilineata 

5a. Transverse lines veiy indistinct ' ) canina 

b. Transverse lines distinct 6 

6a. Forewing with a white streak at end of cell (not shown in the 

figure) aberrant 

b. Forewing without a white streak at end of cell iurncri 


Ectochela nigrilineata Gaede (Fig. 4, pi. VI. 3.) 

Ectochela nigrilineata Gaede, D. ent. Zs. Iris, 29, pp. 101 — 123 
(1915) -) and in Seitz, Gross-Schmett. XV. p. 59; pi. 7 (1934). 

Exp. 38 — 10 mm. Hah. Type fi'om South \\est Africa. In my 
collection and in that of the Transvaal Museum from Willowmore, 
(Cape Province), Soebatsfontein, Lekkersing, Brakt-Richtersveld, 
Hondeklip baai, Pofadder (South West Africa) ; November 1933. 

This species comes close to canina Felder, if it is not the same; 
my female from Willowmore is .just like a specimen in the British 
Museum placed under canina, but under that name were other 
specimens which T consider as being different. 1 have not seen 
Felder’s type but, according to the figures by P’elder and Gaede, 
my specimens agree best with nigrilineata. Seitz’s figure of canina 
does not agree at all with Felder’s figure, neither does the one given 
by Hampson. Both Felder’s and Gaede’s figures leave out the black 
streak below the cell and the ground-colour in Gaede’s figure is grey 
and not white as given by Felder. 

') According to Gaede's figure it is absent m coytuui, in the text he states 
that it is sometimes absent; according to Felder’s and Hampson’s figure there 
is a narrow black line on lower median. 

“) See footnote for Ulochlxiui, 
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Species auctorum. 

Ectochela caniita Feld. 

Acronycta canina Feld., Reise Nov. pi. 100, f. 10 (1868). 
Ectoehela canina Hmpsn., Cat. Lep. Phal. VI. p. 179, f. 48 
(1906) ; Gaede, Seitz Gross-Schmett. XV. p. 59, pi. 7 (1934). 

Exp. 38 — 44 mm. Hah. Cape Colony, Calvinia district, Uiten- 
ha^e, Grahamstown. 


Ectochela albilunata Gaede. 

Ectochelu albilunata Gaede, D. ent. Zs. Iris, 29, pp. 101 — 123 
(1915) ; Gaede, Seitz Gross-Schmett. XV. p. 60, pi. 7 (1934). 

Ectochela dasophrys Tams A. M. N. H. (10) 5, p. 487, pi. XVIII, 
fig. 3 (1930). 

Exp. 35 mm. Hab. Type from South West Africa, Cape Colony. 

Ectochela flavilunata Gaede. 

Ectochela flavilunata Gaede, D. ent. Zs. Iris, 29, pp. 101 — 123 
(1915) ; Gaede, Seitz Gross-Schmett. p. 60, pi. 7 (1934). 

Exp. 39 mm. Hab. ¥ Type from South West Africa. 

Ectochela roseitincta Gaede. 

Ectochela roseitincta Gaede, D. ent. Zs. Iris, 29, pp. 101 — 123 
(1915) ; Gaede, Seitz Gross-Schmett. XV. p. 60, pi. 7 (1934). 

Exp. 38 — 42 mm. Hab. Type from South West Africa. 

Ectochela aberrans Gaede. 

Ectochela aberrans Gaede, D. ent. Zs. Iris, 29, pp. 101 — 123 
(1915) ; Gaede, Seitz Gross-Schmett. XV. p. 60, pi. 7 (1934). 

Exp. 34 mm. Hab. ¥ Type from South West Africa. 

Ectochela turner! Tams 

Ectochela turncri Tams, -A. M. N. H. (10) 5, p. 488, pi. XVIll. 
fig. 8 (1930) ; Gaede, Seitz Gross-Schmett. XV. p. 60 (1934). 

Hab. Cape Colony. 

Genus CAFFRISTIS Hmpsn. (Fig. 4.) 

Caffristis Hmpsn., Cat. Lep. Phal. VI. p. 227 (1906) ; Gaede, 
Seitz Gross-Schmett. V. p. 60 (1934). 

Type, ferrogrisea. 

Proboscis well developed; palpi obliquely upturned, third joint 
a little more porrect, reaching just beyond fringes of frons; second 
joint longer than first joint; third joint very short, covered with 
appressed scales; first joint mainly covered and fringed with very 
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long spreading hairs and hair-like scales mixed ; second joint tufted 
with scales on sides, fringed with hair-like scales in front; frons 
smooth, upper portion with loosely tufted hair-like scales, continued 
over vertex; eyes with a few overhanging cilia; antennae of male 
shortly bipectinated for about half of its length, then gradually be- 
coming dentate; longest pectination a little over diameter of shaft; 
antennae in female simple ; thorax covered with long scales and hair- 
like scales mixed (not with hair only, as Hampson states) ; raised 
scales on tegulae and a somewhat raised ridge of scales across patagia 
and thorax running to base of each forewing, reminding one of a 
small hood (the meta-thorax, according to Hampson, is supposed to 
have a spreading crest, but this is hardly visible; from base of meso- 
thorax, however, is a pencil of long hair projecting beyond each 
patagia) ; abdomen without crests, covered with scales and each 
segment thinly fringed with hair, in addition some lateral tufts of 
hair; femora and tibia; loosely covered with scales and fringed with 
hair and hair-like scales posteriorly ; foretibia without claw ; hindtibia 
with four spurs; outer spur about half of inner; tarsi covered on 
inner side with three rows of rather long spines. Foreiriny: shape 
and venation similar to Rhodochlirna, but costa a little incurved at 
middle, termen a little more oblique and tornus more rounded (quite 
a different shape to the figure given by Hampson), the areole is a 
little more elongate and Ml a little more remote from areole. Hind- 
wing: similar in shape and venation to that of Rhodorhlwnu but RS 
and Ml slightly remote or from a point, M3 and Cl shortly stalked. 

Male, genitalia: abdomen without coremata at base; uncus 
moderately stout, tapering to a somewhat curved ]X)int, a little curved 
at base and somewhat arched at middle; tergite rather narrow and 
short, weakly chitinised; stemite a little longer but narrower and 
better chitinised, ending in a short, broad, rounded saccus; anus 
slightly chitinised below ; valve very bi’oad at base, rather short and 
suddenly tapering towards apex, which is rounded; costa very 
strongly incuiwed, termen correspondingly arched, edges of both beset 
with many long bristly hairs; costal area strongly chitinised and 
terminating in a raised acuminated process before and loose from tip 
of valve; sacculus rather narrow, broadest towards middle of valve, 
where there is a projecting raised lip at tornus; harpe from beyond 
middle of valve, arising from chitinised costal area and sending a long 
process to base of sacculus; harpe broad, heavily chitinised, flat, 
roundly pointed and slightly twisted; inner side of valve sparsely 
covered with short hairs, outer side with hairs and scales mixed ; 
sedceagus rather weakly chitinised, short and stout, best chitinised at 
tip, where it is densely covered with very short spines on the under- 
side; manica densely covered with minute protuberances on upper 
side; juxta with some short bristles on posterior edge; vesica rather 
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short, bilobate, a larger lobe tipped with an area densely beset with 
short spines and partly punctulated; basal half of vesica with about 
60 irregularly shaped, broadly based, finely pointed comuti of 
different size, the smallest being at base and close together. 

Only one species in this genus. 

Caffristis ferrogrisea Hmpsn. (Fig. 4; pi. V. 2.) 

Heliophohus ferrogrisea Hmpsn., Ann. S. A. Mus. II. p. 442 
(1902). 

Caffristis ferrogrisea Hmpsn., Cat. Lep. Phal. VI. p. 227, fig. 
71 (1906) ; Gaede, Seitz Gross-Schmett. XV. p. 60. pi. 7 (1934). 

Exp. 29 — 31 mm. Hab. Type from Masite (Basutoland), also 
recorded from Maseru. In my collection from Stellenbosch and 
Pretoria; in February and March. 

Genus EUMICHTIS Hubn. (Fig. 4.) 

Eumichtis Hiibn., Verz. p. 211 (1822) ; Hmpsn., Cat. Lep. Phal. 
VI. p. 321 (1906) ; Gaede, Seitz Gross-Schmett. XV. p. 60 (1934). 

Type, Uchenea from Europe. 

Description from rubrimixta. 

Proboscis well developed; palpi obliquely upturned, reaching a 
little beyond tuft of frons ; second joint a little longer than first joint ; 
third joint less than half of first joint, in female a little longer; all 
joints loosely scaled, fringed with long hair-like scales in front and 
on inner side; frons smooth, tufted with hair-like scales, which are 
longer on vertex ; eyes large, rounded, without the overhanging cilia, 
which are supposed to be present; antennae in male bifasciculated, 
in female very shortly biciliated ; thorax covered with hair-like scales ; 
a slight crest on pro- and mesothorax, and a large central crest on 
metathorax, also a short hair-pencil at base of hindwing; abdomen 
with a crest on first two segments; all segments covered with flat 
scales and with overhanging hairs from the anterior edge of each 
segment; a series of lateral hair pencils; femora and tibiae densely 
covered and fringed with hair-like scales and hairs mixed; foretibia 
without a claw; hindtibia with four spurs, of which the middle pair 
is a little shorter; outer spur about half of inner; tarsi with three 
rows of short spines. 

Forewing; of the same shape in the female as in Rhodochhena 
a little narrower in male: venation as in Rhodochlaena, but areole 
a little longer. Hindtving: shape and venation as in Rhodochlserui 
but RS and Ml on a stalk of one-sixth of RS; M2 obsolescent and 
almost from middle of DC ; M3 and Cl from a point. 

Male genitalia: base of abdomen without coremata; uncus 
rather narrow, except at base, tapering to a curved point and well 
arched, fringed with hair on upper side and laterally ; tergite rather 
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narrow, moderately chitinised, more strongly so along the edges, very 
narrow near uncus, but below uncus provided with a moderately 
chitinised lobe; sternite longer than tergite, narrow, well chitinised, 
broadening to a rounded saccus; anus slightly chitinised below; valve 
sole-shaped and roundly pointed, somewhat incurved at termen and 
arched at corresponding costa, apical one-fourth weakly chitinised, 
beset on inner side with stout papillated hairs, which become more 
dense and bristly towards apex; remainder of valve well chitinised; 
a rather short sacculus at base without a clavus ; harpe broadly based 
from about middle of valve, strongly chitinised, tapering towards a 
rounded tip, somewhat incurved and with one broad process attaching 
it to inner margin and base of sacculus, a short process connecting it 
with the costal area ; sedoeagus bulbous at basal half, suddenly narrow- 
ing at terminal half, well chitinised; vesica rather long and tubular 
and with a group of three sharply pointed, broadly based cornuti well 
beyond base, one of which is smaller than the two others; remote 
from it, a similar isolated cornutus ; at two-thirds length of vesica a 
very stout, roundly pointed, heavily chitinised, large cornutus which 
has a very broad oblique base and two rounded ridges before its tip; 
tip of vesica with a rounded patch densely covered with stout tooth- 
shaped cornuti, arranged in rows and directed inwardly, gradually 
diminishing in size tow^ards outer side of patch; terminal half of 
vesica scobiiiated, gradually becoming punctulated ; opposite the 
cornuti over the whole length of the vesica inside is a tube, streng- 
thened by somewhat wavy chitinised ridges. 

1 really think that this species is better placed in the Acronic- 
fids and doubt that it is congeneric with the genotype of Eumich- 
tis for, according to Pierce, Jichcuea has a totally differently shaped 
valve and harpe, the uncus is supposed to have a hollow cap and 
the vesica is without cornuti but scobinated where it joins the 
sedoeagus. I have no doubt that the identification of my specimens is 
correct, as the Pretoria female is just like the type and the Pretoria 
male is just like that female. 

Eumichtis rubrimixta Hmps. (Fig. 4; pi. V. 4.) 

Eimiichtis ruhHmixta Hmpsn., Cat. Lep. Phal. VI. p. 347; pi. 
CIV. fig. 18. (1906) ; Gaede, Seitz Gross-Schmett. XV. p. 60. pi. 7 
(1934). 

Exp. 36 — 39 mm. Hah. Type from johannesburg. In my collec- 
tion from Pretoria and Rietfontein ; II., XI., XII. 

Genus HYPOTYPE Hmpsn. (Fig. 3.) 

Hypofifpe Hmpsn., Cat. Lep. Phal. VI. p. 384 (106) ; Gaede, 
Seitz (iross-Schmett. XV. p. 61 (1934). 

Type, scofamista Hmpsn. 

Proboscis well developed; palpi obliquely upturned, third joint a 
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little more porrect, just reaching frons; first and second joint of even 
length, third joint half that length; first and second joint loosely 
scaled, fringed in front with hairs and hair-like scales; third joint 
with more appressed scales; frons smooth, loosely covered with long 
scales and hair-like scales mixed ; vertex even more roughly covered 
with scale-like hairs ; overhanging cilia fairly distinct, spreading and 
covering one-third of eyes; antennae simple with minute cilia, first 
joint with a tuft of scales in front; tegulae covered with scales, 
somewhat erected at middle, so as to form a small hood ; patagia and 
remainder of thorax covered with scales and scale-like hairs mixed 
and without crests; first abdominal segment with a distinct crest; 
abdomen covered with scales, each segment thinly fringed with 
moderate hairs inserted on anterior edge, also some lateral fringes of 
hairs and scales mixed; femora and tibiae covered with scales and 
densely fringed posteriorly and laterally with long hairs ; underside of 
thorax and base of abdomen densely covered with woolly hair; 
foretibia without a claw ; hindtibia with two pairs of long spurs ; outer 
spur two-thirds of inner; tarsi with three rows of stout spines. 
Forewing: in shape somewhat like the typical CuouHia but costa at 
apex less arched, termeii more erect, tornus more rounded ; venation 
similar to that of Cncullia, but areole somewhat longer, R5 from end 
of areole and Ml somewhat remote from areole. Hindwing: as in 
Cucullia, but M2 much stronger developed, termen even slightly 
crenulate at that vein, and Cl from a little before angle. 

Male genitalia: base of abdomen without lateral coremata; 
uncus stout, strongly cuiwed at base, then straight and suddenly 
tapering into a curved point, well chitinised, upper terminal half well 
covered with long hairs; from about middle of uncus a lateral lobe 
on each side, which also seems to be well chitinised and which is 
densely covered with very short bluntly pointed bristles; tergite 
rather narrow, of even width, suddenly tapering to a rounded point, 
well chitinised, strongly so along anterior edge, posterior edge fringed 
with long hair; sternite rather narrow, ending in a very short saccus, 
well chitinised; anus somewhat chitinised below valve, moderately 
broad, suddenly contracting beyond middle, somewhat expanding 
towards tip, which is truncate and provided with a corona consisting 
of very long somewhat curved, rather separated bristles; terminal 
two-thirds of valve, except along inner margin, rather weakly 
chitinised, remainder well chitinised; inner side of weakly chitinised 
portion densely covered with long hairs, outer side of terminal half of 
valve densely covered with very long hairs ; sacculus rather long and 
a little over half of width of valve and provided beyond its base with 
a broad, rounded-off, well chitinised clavus ; sacculus itself terminat- 
ing on upper side in a somewhat short rounded lobe, which has 
several crinkles over it, remainder of sacculus merging into the 
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heavily chitinised inner margin, from which originates a short 
slightly chitinised finger-shaped process (this may represent the 
harpe) ; from before middle of costa another heavily chitinised 
process, which is strongly curved at base, then incurved and rounded 
off terminally (this process may be the harpe and is somewhat longer 
in the right valve, as is also the case with the smaller process pi-e- 
viously mentioned) ; the right valve further differs from the left valve 
in having an additional broad process, originating from middle of 
valve and projecting beyond the costa; at tornus the inner marginal 
area is somewhat produced and heavily chitinised and appears to be 
separated from the less chitinised terminal area by being twisted 
inwardly ; in the right valve the terminal part is broader than in the 
left valve; juxta very long, well chitinised, gradually merging into the 
manica, which is finely punctulated on the upper side, crinkled below ; 
sedmagus long, narrow at basal half, gradually becoming much wider 
at terminal end, where it gradually merges into the rather short 
vesica; a little beyond base of vesica five irregularly shaped cornuti, 
of which two are minute; at tip of vesica two very stout, heavily 
chitinised long cornuti, one of which is longer and very broadly based, 
both cornuti seem to be connected to each other by means of a 
chitinised area of the vesica (similar to the large cornutus found in 
Neocucullia albisif/nata) ; a chitinised ridge, connected with base of 
largest cornutus, apparently attached to the whole of the vesica, 
which is there somewhat chitinised. 

Three species have been placed in this genus, one of which is 
from Palestine. The two African species may be distinguished as 
follows ; 

a. Forewing with a black streak l)elow l)ase of cell ; orbicular large, 

rounded ; subterminal line represented by a series of black den- 
tate marks, with a whitish suffusion beyond them, slightly 
angled outwardly at R5 and inwardly in submedian fold ; a short 
black streak on extremity of C2 nicfricicntafa 

b. Forewing without a black streak below^ base of cell ; orbicular a 

small pale ocellus; subterminal line very indistinct, whitish, 
defined by fuscous on inner side, somewhat dentate on veins 
Rf) and Ml and excurved at middle ; no black streak on extremity 
of C2 }^coto7}rista 

Hypotype scotomista ITmpsn. (Fig. 3; pi. V. 3.) 

Polia scotomista Hmpsn., Ann. S. A. Mus. II. p. 278 (1902). 

Hifpotijpe scot()7nisfa Ilmpsn., Cat. Lep. Phal. VI. p. 386, fig. 
128 (1906) ; Gaede, Seitz Gross-Schmett. XV. p. 61 (1931). 

Exp, 40 — 45 mm. Hab, Type from Cape Town; also recorded 
from Coast belt of Natal and Kokstad (Cape Colony) ; in my collection 
from Durban in P^ebruary. 
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Species auctorum 
Hypotype nigridentata Hmpsn. 

Polia nigridentaM Hmpsn., Ann. S. Afr. Mus. II p. 278 (1902). 
Hypotype nigridentata Hmpsn., Cat. Lep. Phal. VI. p. 385, pi. 
CV. fig. 6 (1906) ; Gaede, Seitz Gross-Schmett. XV. p. 61, pi. 7 
(1934). 

Exp. 44 mm. Hab. Type from Transkei (Cape Colony). 

Genus GRAMNOSCELIS Hmpsn. 

Gramnoscelis Hmpsn., Cat. Lep. Phal. VI. p. 468 (1906) ; Gaede, 
Seitz Gross-Schmett. XV. p. 61 (1934). 

Type lenconeura. 

Gramnoscelis leuconeura Hmpsn. 

Gramnoscelis leuconeura Hmpsn., Cat. Lep. Phal. VI. p. 468, fig. 
160 (1906) ; Gaede, Seitz Gross-Schmett. XV. p. 61. pi. 7 (1934). 
Exp. 30 mm. Hab. Male type from Deelf ontein (Cape Colony). 
Only one female in my collection from Graaf Reinet. 

I hope to be able to give the male genitalia at some future date 
when material becomes available. 

Genera et species auctorum. 

Genus RHIZOTYPE Hmpsn. 

Rhizotype Hmpsn., Cat. Lep. Phal. VI p. 373 (1906); Gaede, 
Seitz Gross-Schmett. XV. p. 60 (1934). 

Type, flammea from Europe. 

One species in South Africa. 

Rhizotype palliata Warr. 

Rhizotype palliata Warr., Ann. S. A. Mus. X. p. 469, pi. XL. f. 2 
(1914). 

Exp. 40 mm. Hab. Hout bay (Cape Colony). 

Genus.DASYPOLIA Guen. 

Dasypolia Guen., Noct. II. p. 44 (1852) ; Hmpsn., Cat. Lep. Phal. 
VI. p. 422 (1906) ; Gaede, Seitz Gross-Schmett. XV. p. 61 (1934). 
Type templi from Europe. 

Only one species recorded from South Africa. 

Dasypolia informis Wlk. 

Dasypolia infoi'mis Wlk., Cat. X. p. 402 (1856) ; Hmpsn. Cat. 
Lep. Phal. VI. p. 423, fig. 146 (1906) ; Gaede, Seitz Gross-Schmett. 
XV. p. 1, pi. 7 (1934). 

Exp. 40 mm. Hab. Type from “Interior of S. Africa”. I have 
not come across this species yet, although it is readily recognised. 
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Male genitalia of: 1. Cucullia brunnea x8; 2. Cucullia perstriata x4; I). Cucullia 
extricata x4; 4. Cucullia terrensis x 4; 5. Cucullia atrimacula x 4; (>. Cucullia 
minuta x4; 7. Empu'^acla hutchinsoiu x4; 8. Enipusacla argentivitta x4; 9. 
Empusada chrysota \8; 10. Einpusada pallidistiia x4; 31. Rhodochlajna boton- 
ga x8; 12. Lcucochlaena leucogonia x8; i;5. Ulochlapna fumea x 8. 




PliDttt Jtin^c 

Mtile of: 1. ("iindoa olcgantissima x 8; 2. ('laffristus ft*iiogji>ea x 8; 

2. Hypotype .scoiomista x 1 ; 4. Eumiclitis lubnnuxta \8; T). ("ucullia aU)ifuscata 
x8; (>. Cucullui nigrilinea x8; 7. Cucullia platti x8; 8. ("ucullia i)allidicoloi x8; 
1). C’ucullia coiisimihs x 8; 10. Cucullia inaiqualis x 8; 11. (^ucullia dai'dalis \ 8; 
12. Copicullia rupti fascia \ 8. 
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Photo Jausc 

JVliiU* ucnitalia of: 1. Nfocufullia albi'-i<> nat<i x S; 2. Cuciillia artcniiMa* x 
*{. K(’to(*hf*la rilinoata \ 8. 

Motlis at natural sizt* of: 4. Cuculha ))latti Proul ; T). Neocucullia albiM^nata 
s])(‘c. ncAx o tyjK*; (>. (^ucullia i)alli(lK‘olor ^pfc. nov. typo; 7. ("ucullia albifu^- 
cala si)i*o no\. ^typ(*; 8. (Uioullia inarciualis ^pt'c. no\. ^ typ(‘; 1). ("uoullia ni^ri- 
linoa .sp(*('. nov. > ty])o; 10. (’uc-ullia djv<talis ^])<h'. nov. y 




On the control of temperature and humidity of air 

in small cabinets 

by 

M. N. S. IMMELMAN, 

Senior Lecturer in Physics, University of Pretoria. 

For the study of certain aspects of insect development it is 
generally desirable to carry out experiments in an atmosphere of 
which the temperature and humidity remains constant over long 
intervals of time. 

The particular system of control to be used will depend on a) 
whether the air is limited to a confined space, as for example in small 
cabinets for experiments on insects, in which the same air is used 
over and over again or b) whether there is a continuous supply of 
fj’esh air, as is for instance the case in general air-conditioning in 
houses. In this paper case a) only will be considered. 

A given volume of air at a certain fixed tempei' \ture can contain 
varying amounts of moisture in the form of vapour, up to a certain 
maximum amount which is required to saturate it at that particular 
temperature. This maximum amount which the air can contain 
depends on its temperature, more moisture being required to saturate 
the air at a higher than at a lower temperature. 

It follows from this that the degree of saturation of a certain 
volume of air containing a certain fixed amount of moisture will 
depend on its temperature. Lowering the temperature will increase 
its degree of saturation or relative humidity even if no extra moisture 
is added. Similarly the humidity is decreased if the temperature is 
raised. 

The degree of saturation of moist air at a given temperature is 
determined by the dew-point temperature, i.e. the temperature to 
which the air must be cooled in order to bring it to a state of satura- 
tion ; the dew-point temperature, in other words, is the temperature 
at which condensation will start. 

The amount of water vapour in a given volume of air can be 
decreased by circulating it over a cold body the temperature of which 
is below that of the dew-point temperature corresponding to the 
original state of humidity of the air. Vapour will condense out on to 
the cold body and will continue to do so until the humidity of the 
air (which we assume is kept at a constant temperature e.g. by 
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heating it again to the required temperature after it has left the cold 
body) falls to a value for which the cold body temperature is the 
dew-point. 

Humidity or degree of saturation is the ratio — 

Amount of moisture actually contained in a given volume of air 
Amount of moisture required to saturate this volume of air at the 

same temp. 

Simple reasoning then leads to the following — 

Relative Humidity ^ Max. vapour pressure at dew-point 

of air at temp t. ^ Max. vapour pressure at temp. t. 

This relation enables one to calculate the dew-point temperature 
for any particular state of humidity. 

Assuming for the moment that the temperature of the air inside 
a well insulated cabinet is kept constant, and is 'higher than the 
tempo'ature of the surrounding atmosphere, then the humidity is 
very simply controlled by merely introducing into the cabinet a cold 
brine coil of which the temperature is equal to that of the dew-point 
temperature required for the particular humidity desired. Here the 
brine coil only serves the one purpose viz. that of preventing the 
humidity of the air from increasing beyond a certain value which is 
fixed by the temperature of the brine coil. 

This simple arrangement will only prevent the humidity from 
rising and makes no provision for preventing a possible decrease in 
humidity. If the temperature inside the cabinet is to be kept lower 
than that of the surroundings this simple ai'rangement will not 
answer the purpose, as in this case the brine coil also has to serve the 
further purpose of keeping the temperature of the aii’ in the cabinet 
down to the required value. 

The air in the cabinet will receive heat from the surrounding 
atmosphere by conduction through the (imperfect) insulation and 
to keep the temperature inside the cabinet constant, heat must be 
removed from it by the brine coil, at a rate equal to or greater than 
the rate at which it comes in. In practice, the amount of heat entering 
the cabinet is kept as low as possible by arranging for effective insu- 
lation, but with low cabinet temperatures in summer even a four 
inch thick cork insulation allows a fair amount of heat to pass into 
the cabinet. The rate at which the brine coil removes heat from the 
cabinet, assuming the air in the cabinet to be well circulated, depends, 
a) on its effective surface area in contact with the air in the cabinet 
and b) on the difference between its temperature and that of the air 
in the cabinet. 

It is advisable to make the effective surface area of the cooling 
coil as large as possible since the control provided under b) is limited. 
For instance, if it becomes necessary to have the temperature of the 
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cooling coil below the freezing point of water, then ice forms on the 
surface of the coil, and with constant humidity in the cabinet, this 
layer of ice will get thicker as time goes on. The thermal conductivity 
of ice being low, this layer of ice will reduce the effectiveness of the 
cooling coil, and it sets a limit to the extent to which the cabinet can 
be cooled below the temperature of its surroundings. 

But apart from this, we have seen that lowering the temperature 
of the cooling coils means lowering the humidity in the cabinet, and if 
a constant humidity is required higher than that for which the cooling 
coil temperature is the dew-point, then it becomes necessary to intro- 
duce water vapour into the air in the cabinet at a ]*ate equal to or 
greater than the rate of condensation on the cooling coil. This 
moisture can be introduced in various ways but perhaps the most 
satisfactory method is to use some form of atomizer as used for 
scent sprays. 

A set of four cabinets has recently been ei*ected for the Locust 
Research Laboratory of the Department of Agriculture and Foresti^y 
at the University of Pretoria. The method used for the control of 
temperature and humidity in these cabinets is based on the scheme 
adopted by the Bureau of Entomology and Plant Quarantine in its 
Laboratory at Twin Falls, Idaho, U.S.A. and described by Dr. P. N. 
Annand in the Manual of Entomological Equipment and Methods 
Part 1. by Alvah Peterson. We are much indebted to Di*. Annand for 
sending us a detailed description and a set of illustrations of the 
cabinets installed at Twin Falls. 

Details of the coirstruction of the Pretoria cabinets are given in 
the accompanying diagrams I, II, and III. 

Each cabinet is fitted with a metal pipe (preferably a hot water 
wall-radiator) through which cold brine solution at about 31*^ F 
flows continuously. The rate of flow of the brine and hence the 
temperature of the coil, is controlled by a hand-operated gate valve 
outside the cabinet. The brine flow is regulated so that the air tempe- 
rature inside the cabinet, is slightly below the required temperature 
while the heating coil is not operating. 

A 500 watt heating element under thermostatic control maintains 
the required constant temperature. The aii* is circulated by a small, 
continuously running electric fan fitted into a hole in the top of the 
baffle shown in fig. III. 

If the humidity of the air is high enough, moisture will condense 
on the cold brine coil and this dehumidification of the air will proceed 
until the relative humidity has dropped to a value for which the 
temperature of the brine coil is the dew-point. Should a lower humi- 
dity be required at the same temperature, then it would be necessary 
to increase the brine flow i.e. to lower the temperature of tlie brine 
cooling-coil. For the temperature in the cabinet to remain constant 
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the heating element will now have to supply more heat by remaining 
on for longer intervals. When once the temperature of the brine coil 
has been adjusted to keep the humidity of the air below the required 
value, then extra water vapour is supplied from time to time by a 
water spray operated by a humidostat. 



Fig. I. Fig. IL 

H. — Hinged, Glazed, C.=:2" Slab Cork Insulation. 

Inspection Panel J. — Vertical T & G “V” 

D. = I)oor Vk" Ske- Joined Boarding. 

leton Framing, P. = 4" X 4" Angle Posts. 

Covered Both S. = 7 >' 4" Style. 

Sides with PLY- T. - 6 X 1" Trimming for 

MAX. Roof Lights. 

V.B. 1" Vertical Boarding. 


Fig. III. 

B. = 1" Boarding. 

0. — 1 Outer Door fitted with 
Double Seal. 

R. — 1" Boarding Roof. 

S. B. Sheet Iron Baffles with 

lU" X IM" X 'Vk;" Angle 
Framing. 

V. -T 8" Diameter Hit & Miss Ven- 
tilator. 


The brine cooling-coil thus serves a double purpose; it has to 
keep both temperature and humidity below their required values. The 
thermostat controls the heating element so as to supply just sufficient 
extra heat to keep the temperature constant at the required value, 
and the humidostat controls the water spray so as to supply just 
sufficient water vapour to maintain the required constant humidity. 

Each of the four cabinets at the University of Pretoria has four 
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inches of cork insulation all round; this is found quite adequate for 
temperatures between 40^ F and 120^ F. The cabinets are lined 
throughout with galvanized iron painted over with aluminium paint. 
This gives a neat finish to the interior and at the same time renders 
it waterproof. Within limits, the size of cabinet used will not effect 
the efficiency of this system, provided the effective surface area of 
the brine coil is large enough. 

The amount of air drawn up through each of the channels X Y 
and Z shown in figure II is controlled by sliding baffles fitted below, 
as shown in figure III. The heating element is fitted inside channel 
X ; channel Y contains a four-segment wall radiator, through which 
brine at a temperature of 34° F is circulated ; channel Z contains a 
small atomizer. 

The air pushed into the cabinet by the fan therefore consists of 
a mixture of three air streams a) moist air coming through channel 
Z ; b) cold dry air coming through Y, and c) hot air coming through 
X. Should this air mixture be deficient in moisture, the humidostat 
will open the solenoid valve which connects the atomizer to the 
compressed air supply. The temperature of the hot air supply on the 
other hand is controlled by a thermostat so as to keep the tempera- 
ture of the air in the cabinet constant at the required value. 

Each cabinet is fitted with two 3" hit-and-miss ventilators. 
Tests have shown that there is no appreciable fluctuation of tempera- 
ture or relative humidity, even if both ventilators are wide open. 

The reservoir from which the atomizer draws its water consists 
of a galvanized iron vessel, fitted with a slightly hollowed lid provided 
with holes. This vessel is placed immediately below the brine coil and 
its lid is large enough to receive all the condensed water dripping’ 
from the coil. The same water is thus used over and over again, and 
this is a great advantage in regions where the water contains many 
dissolved impurities, as it enables one to start with distilled water 
and so avoid trouble due to the deposit of lime in the small hole of 
the atomizer jet. 

A metal tank 5' X 2' X 2' 6" made of 10 S.W.G. steel welded 
together, serves as a brine reservoir. The tank is lagged all round 
with 4" cork insulation set in bitumastic cement. The exterior is 
covered with 3|4" X T. & G. & V. jointed pitch-pine boarding. 
Fitted into an opening in the top is a removable stainless sheet-steel 
vessel, reaching well into the brine solution in the tank; the opening 
is closed in by a four-inch cork insulated lid. 

The brine solution, made in the proportion of 4 lbs. calcium 
chloride to one gallon water, is kept at about 34° F by a MAR — 200 
— R twin cylinder Vertical Reciprocating Curtis compressor driven 
by a two horse-power electric motor. The condensing unit is con- 
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trolled thermostatically by means of a submerged bulb thermostat 
working in conjunction with the magnetic starting switch. 

The cold brine solution is circulated continously through the 
cooling coils in the cabinets by a centrifugal pump capable of deli- 
vering 20 gallons per minute. The pump is coupled directly to a 
horse power electric motor. All the brine pipes are lagged with 2" 
moulded cork insulation, canvas wrapped and painted with alumi- 
nium paint. 

Compressed air to operate the atomizers is supplied by an 
ordinary garage— type compresser and reservoir. The reservoir is 
fitted with an automatic pressure cut-out which is adjusted to keep 
the air pressure within the limits of 120 lbs per sq. in. and 901bs per 
sq. in. In each cabinet the solenoid air valve between the atomizer and 
air supply is operated by an electric-contact humidostat through a 
mercury switch relay of the latching type. Both the humidostat and 
relay were supplied by Ncgretti and Zambra. Their catalogue 
numbers are R/116 and R/117 respectively. 

The heating element is operated by a dial thermostat of the 
Mercury in steel type — Negretti & Zambra R/143. The thermostat 
has a scale reading from 30° F to 220” F and is fitted with a TT/210 
type bulb. It operates the heating element through a R/148 relay. 

These cabinets have now been used continously for some months 
and have given every satisfaction. Wet and dry bulb humidograph 
records taken over a period of some weeks show a remarkable 
constancy of both humidity and temperature. 



The classification of the recent hexapod insects 

by 

JOSEPH OMER-COOPER 

(P'rom the Zoological Department, Rhodes University College). 

Introduction. 

The older naturalists used the word “insect” to denote any 
terrestrial Arthropod. To-day the word has this significance in the 
vulgar tongue. The boundaries of the “Class insecta” are by no means 
clearly defined : Handlirsch in 1908 broke up the hexapod insects into 
four “Classes”, while to-day the six legged Myrientomata are bandied 
about between the “Insecta” and the “Myriapoda”, so that no cer- 
tainty exists as to the significance of the Entomological term 
“Insect”. 

The adoption of a well known and old established vulgar word as 
a technical scientific term is unfortunate. This has been realised by 
a number of Entomologists who have used the tei’m Hexapoda to dis- 
tinguish those six-legged insectous animals which possess one pair 
of antennae and three pairs of appendages modified as jaws. To make 
the scope of the present paper clear the term hexapod insects has 
been used to embrace all those six legged mandibulate arthropods 
which are usually included in the “Class Insecta.” 

Owing to the great abundance and importance of the hexapod 
insects and the ease with which they can be collected and preserved 
the study of these animals has followed a different course from that 
of the other “Classes” of the Animal Kingdom. It has been in the 
hands of specialist Entomologists and in consequence, although it has 
made great progress in some directions, its development has been 
divorced from that of the Animal Kingdom as a whole. This has 
naturally had an unfortunate effect upon investigations of compara- 
tive anatomy and so upon the classification of the group: which is 
very generally acknowledged to be in a most unsatisfactory state. 

During the last forty years much new morphological knowledge 
has been accumulated and a number of new orders, both recent and 
fossil, have been described. Great progress has also been made in our 
knowledge and understanding of the morphology of the other groups 
of Arthropoda and the work of W. T. Caiman on the Crustacea has 
provided a firm basis for a classification of the Mandibulate 
Arthropods. To-day the time seems ripe for an attempt to place the 
classification of the hexapod insects on a more satisfactory basis. 
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The classification of the Animal Kingdom is a matter of practi- 
cal, rather than academic, importance. It cannot be perfectly systema- 
tised because it deals with an almost continuous series which has 
been broken into a collection of irregular groups, no two of which 
have precisely the same value. The larger of these groups, cannot be 
defined in any formal manner i), for living matter is variable and 
any definition which will cover all the possible variations of one 
monophyletic group must be so loose as to be useless as a means of 
identification. It may therefore be useful to state the aim and method 
which have resulted in the classification here put forward. 

The aim of this classification is to divide the Hexapod insects 
into a series of groups which will make possible their orderly arran- 
gement and at the same time display their natural affinities and 
indicate the degrees of their diversity. 

The method which has been used is the “type” method as 
described below, which is, I believe, the only system by which a 
workable classification can be produced. This old method appears to 
be based upon a misconception. The early naturalists, who believed 
that all the species of animals were the product of special creation, 
noticed that they fell into natural groups having a common anatomi- 
cal plan and the appearance of genetic relationship. This they 
explained on the hypothesis that the Creator had a number of plans 
or ideas which He varied in detail to produce a great variety of 
species. Thus for each group there was a central type which, stripped 
of its minor anatomical detail, could be formulated mentally as an 
architype. This method supplemented by a consideration of phylogeny 
and tempered by practical considerations of custom and convenience 
has been used in this work. 

This methbd cannot be described as natural, for it has a meta- 


’) Darwin in his ma.sterly essay on Classification (Origin of Species Ch. 
XIV) draws attention to this difficulty and gives as example the Crustacea. Almost 
any group of animals containing a wide diversity of species would do equally 
well. The Hexapoda for example might be defined as tracheate hexapod Arthro- 
poda ivilli one pair of antennae, three pairs of appendages modified as mouth- 
parts and having the body divided into head, thorax and abdomen, but, the 
Arlhropleona and some Protura have no tracheae, a number of species are 
apodus during some period of their life history and a few are apodus both as 
larvae and imagines, Protura lack antennae and so do some parasitic Pterygota, 
the imagines of the Ephemeroptera etc. do not possess three pairs of appen- 
dages modified as mouthparts and it is doubtful whether the Anopleura do so at 
any stage in their life history, while, finally, in many larvae and some adult 
insects the distinction between head, thorax and abdomen has been partially or 
entirely lost. The same difficulty applies to much smaller groups but usually 
not to the same degree, although a few moments consideration will .show that 
in some cases, for example the Diptera, no definition, which will distinguish 
the group from the rest of the Animal Kingdom and at the same time apply to 
all the individuals, is possible. 
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physical concept as its basis, yet it results from a study of natural 
groups and is certainly not an artificial system. Neither a purely 
natural nor an entirely artificial system is practical. An artificial 
system requires a series of definitions which, as they would have to 
be redrafted at frequent intervals owing to the discovery of new 
species, is a counsel of perfection never likely to be achieved. A 
natural classification must be based upon the degree of genetic 
relationship, but, as the degree of variability of the germ-plasm 
varies greatly, such a system would be entirely dependent upon 
palaeontology with its very imperfect records and, even if it could bo 
perfectly achieved, would be useless for practical purposes: Two 
lines of descent which arose early in the Carboniferous period may 
be structurally and physiologically very similar, whereas two lines 
having a common ancestor in the Eocene period may be widely 
separated in these respects. Thus it comes about that the method 
employed is a metaphysical method based on what appears to be a 
misconception and having no secure scientific foundation but which 
is yet a sound practical method which, skilfully employed, will produce 
the required results. 

The position of the Class Hexapoda. 

It is very generally admitted that the Hexapoda are derived 
directly or indirectly from an Annelid stock. Some authors have 
supposed them to have arisen directly from the Annelida, others that 
they descended through some Onychophoran ancestor while the 
majority of zoologists connect them with the stock which gave rise 
to the Crustacea and “Myriapoda''. They are by general agreement 
brigaded with the Ci’ustacea, Arachnida and “Myriapoda” in the 
Phylum Arthropoda, although, were it a fact that they arose directly 
from the Annelids, such an arrangement would be incorrect. The 
great difficulties which have stood in the way of a clear 
appreciation of the natural position of the ‘Tnsecta'' have been the 
inclusion of the Onychophora in the Phylum Arthropoda and the 
stress which has been laid upon the classificatory importance of the 
tracheae. These difficulties have passed away: the Onychophora, since 
the discovery of Aysheaia pcdunculata by Walcott, C. D. 1911, 
Smiths. Misc. Coll. Vol. 57, p. 109, and its restudy by Hutchin- 
son, (;. E., 1930, Proc. II. S. Nat. Mus. Vol. 78, Art. II, pp. 1—24, pi. 
1, who shows clearly that the Onychophora should be placed in a 
separate division of the “Articulata”, have ceased to be a bone of 
contention; the presence of tracheal invaginations in the Isopoda 
and the fact that tracheae appear to have also evolved independently 
in more than one group of Arachnida makes it certain that tracheae 
are of little value as an indication of genetic affinity; it is but the 
force of tradition which makes mention of them a necessity. 
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The Crustacea, Myriapoda and Hexapoda are bound together by 
the similarity in the segmentation of the head. In all these groups 
there are six cephalic segments: the first, the pre-antennular seg- 
ment, is vestigial, the second bears a pair of feelers, the “Antennules” 
of Crustacea and the “Antennae” of the Myriapods and Hexapods, 
the thii-d, which carries the antennae of the Crustacea, is vestigial 
in Myriapoda and Hexapoda, the fourth bears the mandibles in all, 
and in all the last two bear appendages which are modified as mouth- 
parts. These groups are therefore linked together and separated from 
the Arachnida, which have a very different series of appendages. 

The classes of the “Myriapoda” show a closer relationship to the 
Hexapoda than do the classes of the Crustacea, owing to the 
disappearance of the “Antennae” in the adult, the structure of the 
mouthparts, and presence of salivary glands, well-defined malphigian 
tubes, and fat bodies. They may, therefore, be united into a Sub- 
Phylum Antennulata. 

These relationships can be expressed in the form of a dichoto- 
mous series as follows: 

Annelida 

\ 

Onychophora Arthropoda 

/ 

Amandibulata Mandibulata 

Crustacea Antennulata. 

To express such a relationship in full, in a classificatory system, 
would be cumbersome. The Annelida comprise a group of approxi- 
mately equal morphological value to the Arthropoda and may, most 
conveniently, be given the rank of Phylum. The subdivision of the 
Arthropoda into two formal divisions, as it has little practical impor- 
tance, can be omitted and the Crustacea, Antennulata and Arach- 
nida are then ranked as Sub-Phyla. 

The classification of the groups of Hexapoda. 

The division of the Hexapod insects into a number of classes, 
as is done by Handlirsch, breaks away from tradition and is most in- 
convenient from the practical standpoint. It could only be justified 
if it were shown that the Hexapod Insects are polyphyletic. There 
is no morphological justification for such an extreme course, as the 
Hexapoda form a compact natural group showing less morphological 
diversity than do the Malacostracous Crustacea. I know of no evi- 
dence whatsoever that they are other than monophyletic. 

Within the Class Hexapoda there are natural groups morpho- 
logically of considerably higher value than an Order, while other 
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groups embracing? several Orders have little morphological value, 
but have been firmly established by custom. Those which are of real 
morphological significance have here been given the rank of a sub- 
class, while those which are useful or indicate relationships but have 
not the value of sub-classes are where possible given the status of a 
Division or Sub-Division. 

Sub-Class Mjjricntomata: The Order Protura stands alone 
amongst the Hexapoda in possessing twelve well-defined abdominal 
segments and, more importantly, in developing by anamorphosis. 
Some Entomologists believe that the latter peculiarity suffices for 
their exclusion from the Class. This point of view cannot be main- 
tained aftei' a consideration of the Chilopoda in which both anamor- 
phosis and epimorphosis exist amongst forms not greatly dissimilar 
in other respects. Nevertheless the character seems to be of conside- 
rable importance; his view is strengthened by the fact that other 
peculiar features ‘ ) are present in Protura. They are not closely 
related to other Hexapod insects and their degree of dissimilarity 
warrants their separation from the other Orders in a separate Sub- 
Class. 


‘) Some of the features which, either separately or in combination, serve to 
separate the Protura from other groups are: 

Head: without eyes but w :th a pair of pseudocelli possibly honiologos with 
the post antennal organs of the Collcmbola. 

Thorax: prothorax i educed, m(‘sothorax and metathorax well developed and 
with a larger number of pleural sclerites than is usual in Hexapoda. 

Abdomen, j)Ossess(‘^ twelve segm(*nts, the reproductive opening in both 
sexes being between the eleventh and twelfth .segments, twelfth segment simple 
and rounded. 

Appendtufen: Antennae greatly reduced or ab.^ent ; Mouthparts endogna- 
thous, Mandibles styliform, lacinae of maxilla deeply cleft, sui^erlinguae not 
developed, labium greatly reduced; first pair of thoracic appendages directed for- 
wards and apparently used as tactile organs, all thoracic appendages with a 
single tarsal svgment and uniunguiculate; appendages of the first abdominal 
segment with two segments; ajipendages of the second and third abdominal seg- 
ments with one or two segments; other abdominal appendages including gonapo- 
physes and cerci absent. 

DipeMire SifMxm: Simple, without pro\ eiitricuius or diverticulae ; two pairs 
of maxillary glands and one pair of glands opening on tin* labium; Malphigian 
lubes present as six small bodies consisting each of one oi- two cells only. 

Resjnratorif d- Cu'cnlaUn'n Tracheae, if pre.sent, with meso- and 

meta-thoracic spiracles but do not ana.stomo.se; heart vestigial or absent. 

Re productive Trying below the gut; the ovary is .similar in structure 

to a single ovariole, without nutritive celLs, of tin* higher Hexapoda. 

These characters vary greatly in significance. The complex pleural scleritiza- 
tion, which cannot well be regarded as adaptive and appears to relate them to the 
Chilopoda, and the position of the reproductive openings, are of high morphological 
value, separating the group very widely from all others, while the presence of pseu- 
docelli, the absence of antennae, the s’tructure of the mouthparts, the small pro- 
thorax, the structure of the tarsus, the presence of abdominal appendages coupled 
wdth the absence of gonapophyses and cerci, the large number of glands opening 
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Sub-Class Collembola: If the evidence of the Rhyne Chert 
has not been misinterpreted, the Collembola are the oldest known 
group of Hexapoda. There can be little doubt that they separated 
from the early Hexapod stock when it was as yet very ill defined. 
They differ from all other Hexapoda in having six segments only in 
the abdomen, which bears a “ventral tube”, a hamula and a furcula; 
in lacking Malphigian tubes ; and in having a sac-like ovary without 
a terminal germarium. Such characters are of high morphological 
value and cannot be dismissed as being the result of degeneration: 
indeed to describe such abundant and widely distributed insects, 
living under such a varied range of conditions, as either degenerate 
or highly specialized would be a misuse of these terms. They are, 
without doubt, an ancient and isolated group, showing less affinity 
to the main hexapod stock than do the Myrientomata, and their 
peculiarities amply justify the erection of a sub-class to contain them. 

The differences which exist within the sub-class are considerable. 
In the present state of our knowledge they suffice for the erection 
of two Orders but it is not unlikely that, with further study, a greater 
number of Orders will be instituted. 

Sub-Class Thysannra: Handlirsch divided the Thysanura into 
two Classes, while Brues and Melander separate them into two 
Orders. A middle course seems to be indicated. They approach 
the pterygote Orders in possessing eleven abdominal segments, and 
in other respects, and are separated from them chiefly by the 
absence of wings. They are clearly far removed from both the 
Collembola and the Myrientomata. The absence of wings is not a 
character of the profound significance of the anamorphosis of the 
Myrientomata or the six segmented abdomen of the Collembola, but 
it is one of great evolutionary importance and may therefore serve 
to separate them as a Sub-Class. 

The distinctions between the Ectotrophi and the Endotrophi are 
considerable and the four families recognised by the majority 
of Entomologists differ from each other not less than some of 
the more nearly related orders of Pterygota. It will therefore be 
convenient to raise the latter to the rank of Order and to divide these 
Orders into two “Divisions” under the names Ectotrophi and 
Endothrophi. 

Sub-Cla^s Pterygota'. The winged insects comprise a greater 
number of species than the whole of the remainder of the animal 


into the mouth, the association of non-anastomosing tracheae with meso- and 
meta-thoracic s’piracles, and the structure of the ovaries, which are each in them- 
selves of no great morphological value, combine to form a facies which is far 
removed from that of any other group of Arthropoda and appears to indicate a 
degree of separation far greater than that which characterises the other Orders 
of Hexapoda, the old Order Collembola alone excepted. 
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Kingdom, yet in the main features of their anatomy they show 
little diversity and are distinguishable from the Thysanura by the 
possession of wings only. The number of orders is necessarily large, 
'some authors recognise as many as thirty: to brigade these into 
Divisions and Sub-Divisions is therefore advantageous. 

Divisions: There is a vague possibility that the winged hexapods 
are not monophyletic. The mayflies and dragonflies are ancient 
forms which appear to be related to the Thysanura Ectotrophi 
and differ from all other Pterygota in the musculature and venation 
of the wing, the structure of the tentorium and in possessing both an 
elongation of the eleventh abdominal segment and cerci. In the 
musculature of the wing the Odonata are highly specialized and 
stand apart from all other insects while the Ephemeroptera approach 
the latter more closely, yet it seems probable that it was from an 
Ephemerid type of musculature that the Odonatoid musculature 
arose. The ephemerid type of mandible, which strongly resembles 
that of the Ectotrophi and is remarkably Crustacean in appearance, 
is approached by those of some primitive Odonata but is not found 
in other Pterygota, while the abdominal gills of the larvae of 
Ephemerida and some primitive Odonata appear to be homologous 
and to have evolved independently of those of othei’ Pterygotes. Thus 
these two highly modified groups arc drawn together and separated 
from the others by a number of features, some print itivc and others 
specialized. It would indeed be possible to defend a theory that 
Grylloblatia rejiresents a primitive wingless pre-Oilhopteroid stock 
not closely related to the Thysanuroid ancestor of the Epheme- 
roptera and Odonata and that the Pterygota arose from two divergent 
apterygote stocks, the one related to the Machilidac and the other 
having affinities with the Endotrophi. Such an hypothesis appears 
fantastic yet serves to show that the separation of the Ephemeroid 
and Odonatoid stocks from the main Pterygote stem must have 
occurred at an early evolutionary stage and that the two lines are 
widely divergent. Thus we can logically divide the Pterygota into two 
Divisions, the Archipterygota and the Neopterygota. 

Division Archipterygota: This is characterised by the absence 
of wing flexure, the structure of the tentorium, and the presence of 
cerci together with an extension of the eleventh abdominal segment. 
The structural differences between the Ephemeroptera and the 
Odonata would fully justify their being placed in separate Sub- 
Divisions were other Orders present which could be associated with 
them; as no such Orders have, as yet, been discovered, no practical 
purpose is served by such Sub-Divisions, and they are omitted. 

Division Neopterygota: This includes the majority of the 
exopterygote hexapods and all the endopterygote Orders. The division 
of the pterygote insects into Exopterygota and Endopterygota 
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has little to recommend it scientifically; the exopterygote Orders 
have, in some cases, been widely separated from each other since 
early geological periods, while the Endopterygota are almost certainly 
polyphyletic and are only linked together by the specialization of the 
larvae and the consequent metamorphosis which has resulted in that 
internal wing bud formation which is used to characterise the group. 
Metamoi-phosis is an adaptation which has arisen sporadically in 
many widely separated groups of animals and is not confined, even 
amongst hexapods, to the Endopterygota. The endopterygote con- 
dition is itself obviously adaptive and is unlikely to possess real 
classificatory value. The terms have, however, a long history and 
are so well established by custom that, in practice, they cannot be 
abandoned. By placing them in the category of Sub-Divisions their 
utility is maintained and their doubtful validity is, to some extent, 
indicated. 

Other possible grouping of Orders: Handlirsch divides his Class 
Pterygogenia into eleven Sub-Classes which might conveniently be 
treated as Super-Orders. Unfortunately most of those which would 
be of practical utility are open to criticism and appear to have no 
secure morphological basis. No attempt has therefore been made to 
group the orders into Super-Orders. 

Sub-Division Exopterygofa: the majority of the Orders into 
which the Exopterygota are divided are well known and require no 
comment. The principal points which need explanation are : 

Orthoptera: the old Order Orthoptera has been abandoned and 
no attempt has been made to retain the name for a restricted group, 
lest confusion arise. This decision was arrived at on morphological 
grounds i). The characters which unite the groups of insects general- 
ly designated as Families of Orthoptera are such as are common to 
all primitive Neopterygote hexapods. Such characters, if they be 
allowed classificatory importance, would lead to the inclusion of 
most of the Exopterygote groups in the one Order, which would thus 
be unmanageably swollen. The fact that Handlirsch on the Palaeonto- 
logical evidence has divided the Orthoptera into four Orders, which 
he distributes between his two sub-classes Oithopteroidea and Blat- 
taeformia, with which I was not acquainted until some time after 1 
had decided that the Order must be split up, emboldens me to believe 
that my decision is well justified. 

The four groups into which the Orthoptera are usually divided 
do not appear to be of equal morphological value. The Phasmidae are 
aberrant and very primitive forms showing little resemblance to any 
other known group. Their association with the other Orthopteroid 
insects appears to have been justified on negative considerations 

’ ) A consideration of these will, it is' hoped, form the subject of a later paper. 
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alone. The Saitatoria are a well-defined group with a characteristic 
morphology. The Blattidae and Mantidae show no great structural 
dissimilarity from each other, all the differences in their anatomy 
being associated with their mode of life, and in no case have these 
differences involved radical morphological change. In dividing the 
Orthoptera these two groups have been united as Sub-Orders of the 
Order Dictyophora (— Oothecaria) recognised by Leach and other 
early Entomologists. 

The little known Grylloblatta was given the rank of Family by 
Walker but is placed in a separate order by Brues and Melander, who 
are followed here. This requires justification, as the needless multi- 
plication of Orders is to be deprecated. These insects have been so 
little studied that it is as yet uncertain whether they are to be 
regarded as primitive or degenerate. To link them with any known 
group of Orthopteroid insects would be to express an opinion as to 
their affinities on evidence which appeal’s to be insufficient. Their 
isolation as a separate Order calls attention to those difficulties and, 
by so doing, is justified. 

The Anopleura: This Order has recently been expanded to contain 
both the bitting and sucking lice. Such a fusion may be justified 
from the phylogenetic standpoint but cannot be tolerated morpholo- 
gically. In the structure of the mouthparts, the thorax, and the 
general body form, they are distinct and easily recognised groups. 
If they be united, any attempt to keep some degree of uniformity in 
the treatment of Arthropod classification must lead to the number 
of Orders being radically reduced. Proof that two groups of animals 
arose from a common ancestor is no argument for their being placed 
in one Order. Were such an attitude generally adopted classification 
would become impracticable. 

The Zorapiera: this group is inperfectly known; if it be 
united with the Psocoptera serious difficulty accrues. The Psocoptera 
are a compact and easily recognised group with affinities to the 
Embioptera and, possibly, to the Anopleura. If the Zoraptera are 
added the group becomes loose and difficult to define ; it would then 
be hard to find valid reasons for the exclusion of the Embioptera. 
From a practical and a morphological standpoint such indefinite 
gi’oups are undesirable. Their only interest is to the phylogenist. To 
destroy a most satisfactory little Order for the purpose of finding a 
home for an obscure group of doubtful affinities appears a wanton 
act. 

The Hemiptera: on morphological grounds there is some 
.lustification for the division of the Hemiptera into two Orders : yet 
such a division seems unnecessary. The Hemiptera appear to be 
monophyletic and more closely related than the Anopleura and 
Mallophaga or the Zoraptera and Psocoptera, indeed it is doubtful 
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whether they differ more than do the Sub-Orders of the Odonata and 
Hymenoptera. As the morphological considerations do not appear to 
make imperative such a disjunction it would show lack of respect 
for tradition to break up a group well known to Entomologists for 
generations. 

Sub-Division Endopterygota: The only difficulties here met 
with are to be found in the “Panorpoid Complex” and are as 
follows: — 

Neuroptera: This Order, once so great, has suffered many 
reductions and it seems clear that, even as it stands to-day in many 
classifications, it is still too heterogenous. Following a well estab- 
lished precedent the name has been retained for the Planipennia 
after the removal of the Sialidae and Raphidiidae. These latter groups 
appear to me rather more closely related than Handlirsch and Brues 
and Melander suppose ') and, in consequence, they are united as 
Sub-Orders of the Order Megaloptera. 

Trichoptera: There appears to be neither morphological noi’ 
genetical justification for this Order which should be united with 
the Lepidoptei'a. Tradition and custom are, however, so strong 
that to do so would be to make an impotent academic gesture. The 
artificial Order Trichoptera has therefore been retained on grounds 
of expediency. 


Nomenclature. 

This work was commenced more than ten years ago for the 
benefit of students. Later I hoped to make a thorough search of the 
literature and to attempt to employ the rule of priority. This is now 
impossible, and the opportunity seems to have passed me by for ever. 

The Law of Priority has never been applied to the higher groups 
of animals and its application in the future is unlikely. My defection 
has, therefore, no serious consequences. I have used the names most 
familiar to me except in a few cases where a new name appeared to 
be desirable; as for example in the case of the Lociistoidea and 
Acridioidea, which are stumbling-blocks to students. 

The name of the Sub-Phylum Antennulata I owe to that most 
excellent morphologist L. A. Borradaile to whose clear expositon I 
owe almost as much as T do to my “Master”, W. T. Caiman. 

*) The two group.s have evolved under very different oecological conditions 
and in consequence must be expected to differ widely through adaptive radiation. 
I can perceive no difference.s which cannot be explained in this way. The basic 
morphology appears to be the same in both the larvae and the imagines. The great 
similarity in the wing venation is, therefore, a strong argument for the inclusion 
of both groups in a single Order. The matter cannot be further discussed here as 
my information has been largely derived from the work of a former pupil which 
is as yet unpubli.shed. 
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Bibliography. 

No complete bibliography can now be attempted and a selection of the litera- 
ture would serve no useful purpose. My information has been derived from discus- 
sions with specialists met at the British Museum, the Verrall Supper, and else- 
where, the examination of material, the investigations of students, original papers, 
the text-books Berlese, Imms, Packard, Schroder, Sedgwick, Sharp, Snodgrass, 
and Tillyard, and the Key of Brues and Melander. 


Classification. 


Phylum Arthropoda. 

Sub-Phylum Antennulata. 

Class Hexapoda. 

Sub- Cl US's Myrientomata. 
Order Protura. 


Sub- Class Collembola. 

Order Arthropleona. 

„ Symphypleona. 

Sub-Class Thysanura. 

Division Endognatha. 

Order Campodeida. 

„ J apigida. 

Division Ectognatha. 

Order Lepismata. 

„ MachMida. 

Sub-Class Pterygota 

Division Archipterygota. 

Order Ephemeroptera. 

„ Odonata. 

Sub-Order Anisoptera. 

„ Anisozygoptera. 

„ Zygoptera. 

Division Neopterygota. 

Sub- Division Exopterygota. 

Order Plecoptera. 

„ Embioptera. 

„ Isoptera. 

„ Zoraptera. 

„ Psocoptera. 

Sub-order Parapsocoptera. 

„ Eupsocoptera. 

„ Phasmida. 

„ Grylloblattida. 

„ Saltatoria. 

Sub-order Longicornuta (~ Locustidae, etc.) 
„ Brevicornuta (= Acridiidae) 

„ Dictyophora. 

Sub-order Blattida. 

„ Mantida. 

„ Dermaptera. 
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Sub-order Arexenina. 

„ Hemimerina. 

„ Forficulina. 

„ Thysanoptera. 

Sub-order Terebrantia. 

„ Tubulifera. 
Order Mallopbaga. 

„ Anopleura. 

„ Hemiptera. 

Sub-order Homoptera. 

„ Heteroptera. 

Sub-division Endopterygota. 

Order Neuroptera. 

„ Megaloptera. 

Sub-order Sialida. 

„ Raphideida. 

„ Mecoptera. 

Sub-order Protomecoptera. 
„ Eumecoptera. 

„ Trichoptera. 

„ Lepidoptera. 

Sub-order Homoneura. 

„ Heteroneura. 

„ Diptera. 

Sub-order Nematocera. 

„ Brachycera. 

„ Aphaniptera. 

„ Coleoptera. 

Sub-order Adephaga. 

„ Polyphaga. 

„ Strepsiptera. 

„ Hymenoptera. 

Sub-order Symphyta. 

„ Apocrita. 



Obituary 

G. A. H. Bedford. 


In the death of Mr. G. A. H. Bedford, on 28th January 1938, 
Entomology in South Africa lost one of its foremost systematists, a 



G. A. H. BEDFORD 

loss the more lamentable considering the insignificant number of 
workers available in this huge field so vital to the interests of 
applied entomology. 

Mr. Bedford was born in England in May 1891. After embarking 
on an entomological career, he worked at the British Museum for 
a time with the late F. V. Theobald. In February 1912 he was ap- 
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pointed as Entomologist at the Onderstepoort Veterinary Laborato- 
ries, and in 1920 as a Research Officer, a position that he held up to 
the time of his death. Partly perhaps from choice, partly also on 
account of the nature of the work carried out at the Veterinary 
Laboratories, he concerned himself mainly with those insects and 
related forms, such as mites and ticks, associated with vertebrates 
and concerned in the transmission of diseases. At the same time he 
had a very wide interest in Entomology and a broad general know- 
ledge of the science as a whole. 

He seems to have been particularly keenly interested in the 
Mallophaga, on which he published several papers dealing with 
taxonomy and descriptions of new species. His work on the life-cycle 
of the sheep scab mite will remain a tribute to his careful and pains- 
taking methods. There should also be mentioned his check-list of the 
external parasites of reptiles, birds and mammals; the amount of 
work and the degree of patience required for such a publication 
can be appreciated only by few. At the time of his death he was 
engaged on an ambitious monograph of the South African ticks. The 
work he has completed is of a high standard and will be an asset to 
those who follow him. 

Finally, as has been said by one of his colleagues, both officially 
and in private life Mr. Bedford was liked by all. He had gained that 
wisdom that makes men kind, broadminded and unselfish, yet strong 
in character. 


H. K. M. 



Obituary 

Edward Meyrick, B. A., F. R. S., F. R. E. S., F. Z. S. 

Died March 31st. 1938. 

It is often stated that no man is indispensable, that every person 
can be replaced, but this hardly holds in respect of Edward Meyrick. 
Not only to his family is his demise a great loss, but also to the 
science of which he was so to speak the father. Those who are 
earnestly interested in the study of Lepidoptera and especially the 
Microlepidoptera, will miss him as an adviser and helpful colleague, 
for no lepidopterist has ever had such a profound and sound 
knowledge of the subject or equalled Meyrick, in unselfish helpfulness. 

Ilis death came as a blow to many of us who were in correspond- 
ence with him over entomological matters and who looked forward to 
his constant stream of papers on the subject of which Meyrick was 
the recognised master. Even now we cannot realise that he is no more, 
that his refreshing letters have for ever ceased to come, that much 
of his vast store of knowledge is lost though he ha.^ saved us so much. 
For no entomologist, to my knowledge, has published, single handed, 
unsupported, and by sheer personal effort as much sound reliable 
information as Meyrick has. 

Born on the 24th. November 1854 at Ramsbury, he was educated 
at Marlborough College from 1868 to 1873 and later became a 
distinguished classical scholar of Trinity College, Cambridge. The 
study of classics remained dear to him and, as one of his old 
colleagues states, His devotion to science never replaced or obscured 
his loyalty to the classics.’’ This is fully supported by the many 
thousands of names which he gave to species new to science, and one 
can readily understand his intolerance of barbaric names. 

But from early youth Meyrick had a love for Nature and was 
both as a pupil and as a member of the College staff the moving spirit 
of the Marlborough Natural History Society. For 25 years he was 
the President of the latter being not only at home in entomology, but 
equally interested in botanical and ornithological problems. His 
‘‘Handbook of the Lepidoptera of the District” (1911) shows the keen 
and active interest he took in this local society for whatever he 
undertook he did thoroughly. 

From 1878 — 1887 he resided as a schoolmaster at Sydney and 
Christchurch (New Zealand) and the fauna of these places doubtless 
fanned to full blaze his enthusiasm for taxonomic work on the 
Lepidoptera; even at that time he gave preference to the Micros 
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as an early paper in 1878 clearly shows. From that time onwards he 
published important papers of a revisional nature every year, not 
merely catalogues with descriptions of. species and genera, but the 
classification of groups worked out on evolutionary lines. 

Meyrick from the very first took a keeij interest in evolution and 
in geographical distribution from that point of view, and throughout 
all his work this subject formed the golden thread that held together 
the groups, created by him. Relation between the continents of the 
Southern Hemisphere was a theme on which he collected much in- 
formation. 

Every year, from 1875 — 1938 (except in 1896) he published a 
number of papers of great importance, each often of a size large 
enough to entail a year’s work to most investigators. In 1883 not less 
than thirteen papers came out and it was with no idle boast that 
he wrote to me early in 1937 “I am a fast worker.” 

But, even though the quantity is astounding and proof of his 
industry, the quality of each one of his works, from the earliest to the 
very last, is of the highest standard ; precision, and uniformity, which 
make for easy perusal, are the hall-marks of all Meyrick’s work and 
show his genius for taxonomic work and his love for truthful knowledge. 
His laws (as given in his “Handbook of Britsh Lepidoptera”, first 
edition p. 10) summarize the fundamental principles worked out and 
applied by him in his classifications. To give a reason for every 
statement, to verify and, if necessary, to revise views held by himself 
and others in order to get at the truth was almost a religion with 
him ; “allied to”, or “related to” meant to him more than “resembles” 
or “looks like” ; it was a statement of relationship based on a large 
amount of evidence, of which he was a most keen observer. Of this 
characteristic one of his college colleagues wrote. “We do not associate 
unwarranted assertion with the character of Edward Meyrick”, and 
“. . . his eagle eye, which nothing seemed to escape.” 

After returning to England in 1887 until he retired in 1914, he 
was engaged in the teaching of classical languages at the Marlborough 
College, being at the same time a resident master. Those who know 
vdiat it is to make a living as a teacher and to be a resident master at 
the same time must simply marvel at the amount of entomological 
work done during that period. More thans 160 papers were prepared 
by him during those years, many of them being big volumes, such as 
his contributions to the “Genera Insectorum”, his “Handbook of 
British Lepidoptera”, “Fauna Hawaiiensis”, etc. and in other papers 
he dealt with Micros from practically all over the world. 

In 1912 Meyrick found that his contributions could not be absor- 
bed quickly enough by the many journals to which he sent them, so 
he established his “Exotic Microlepidoptera”, published at irregular 
intervals in parts, so as not to hamper the other important mono- 
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graphic works such as the “Genera Insectorum” on which he was 
engaged. Of this publication four complete volumes saw light, each 
of about 600 pages and volume V was published up to p. 160, when 
death overtook its author. This valuable publication, brimful of im- 
portant information was published entirely at the author’s expense 
from a small personal fund and, I think, at great sacrifice. Many of 
the copies circulated were donated by him to his correspondents and 
with his usual generosity he would not hear of payment for these, 
even though the small number of copies sold must have been relinqui- 
shed at far below the cost of printing. But Meyrick thought nothing 
of the sacrifice of time or money where it concerned the furtherance 
of the science he loved. IBs time, ability and knowledge were available 
to all institutions as well as private workers who were earnestly 
interested in Microlepidoptera, irrespective of nationality or country. 
He was in every respect a true scientist of world reputation and of an 
international scientific outlook. 

As a correspondent Meyrick was an inspiration and a stimulus. 
The writer had the privilege of corresponding with him as early as 
July 1907, and several letters were received each year, all full of 
interesting information and nearly always containing some personal 
touches as well. In his last one dated 1. II. 38 he wrote in reply to 
a request concerning the undertaking of some work on the Phycitids : 
“I realise that I cannot go on for ever; also, like all other human 
beings, I may decease at any time without warning. Yet at present 
I am able to do as good work as ever, and wish to continue.” 

He had his wish ; he worked up to the last and did as good work 
as ever. A short illness snatched him away and, although his work 
was not finished (it never will be, for in nature there is no end to 
problems), yet he left behind him a fundamental structure on which 
it will be safe to build further, given the same tools and material as 
he used. Whether any one will ever be able to carry on in the able 
manner of Meyrick or can ever apply a similar industry and 
enthusiasm, to say nothing of the knowledge, remains to be seen, 
but that the monument erected by Meyrick to the study of Lepidopte- 
ra will always remain an inspiration cannot be doubted. 

Meyrick was an inspiration to the private worker for he has 
shown what a private worker can achieve, what methods should be 
employed when the field is vast and the means of investigation 
slender. The writer was more than impressed in this connection 
when he had the privilege in 1921 of staying at “Thornhanger” for 
some time, most of which was spent in Meyrick’s study. A collection 
much smaller than one would expect of an investigator of his 
standing dealing with Micros from all over the world, still a col- 
lection showing the greatest care and order; what there was, was 
nearly all worked out and was carefully studied and the results of 
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his studies were tabulated in his “keys”, written in a small pile of 
foolscap books on an almost empty desk. “No cluttering up” seemed 
to be the watchword of the man working at this desk! — • These 
“keys” were used for every determination, nothing was taken for 
granted; constantly they were being perfected and brought up to 
date as more data became available. These books, given Meyrick’s 
master mind to use them, contained all the information required to 
name any material that came in. Even his library though select, was 
smaller than one would expect, yet he had available all the informa- 
tion on the subject required to produce such work as he did. Such a 
visit was an object lesson to a fellow worker, showing how a 
maximum amount of work could be done with the least fuss and waste 
of time. It can safely be called the “Meyrick Method”, unique, as 
was the man himself. 

Every day he went for a three-or four-mile walk and these walks 
with him were most interesting too, the conversation being of a 
more personal nature. On those occasions one got to know some of 
the struggles he had in order to achieve what he did; how he had 
managed to keep his work going since retiring. All this was told in 
his modest, unassuming manner, as if it was the only and most 
natural thing to do. 

For South Africa Meyrick has done more than any other worker 
in bringing order into the study of Microlepidoptera. When he began, 
349 species had been described from South Africa, grouped in 218 
genera, not including the Pyralidse; to-day the number has been 
increased by him to 2079 species in 494 genera. In addition to this 
it should be realised that he was always willing to return the types, 
so that practically all the type-material is in South-Africa, a fact 
which future South African workers will appreciate when the 
extension of our knowledge demands the frequent examination of 
authentic material. 

It was therefore as a small token of recognition of his unselfish 
contribution to our knowledge of the South African Micro-fauna 
that the South African Biological Society decided in 1927, on the day 
of his 73rd birthday, to award to him the eleventh Senior Captain 
Scott Memorial medal (See the S. A. Journal of Nat. Hist. vol. VI. 
pp. 161—166, 1928). 

In his papers comprising over 400, not less than 1580 newly 
established genera have been founded and described by Meyrick and 
the number of new species must be well over 10,000. In volume I. of 
“Exotic Microlepidoptera” 1508 species were described as new and 
on that basis the five volumes alone contain over 6000 new species. 

To give an adequate review of his publications is almost im- 
possible, but what impresses one irresistibly is the solidity of the 
work. There is a singular uniformity in all his descriptions from the 



Obituary 


155 


very earliest to his most recent ones, which makes it easy to compare 
the one with the other and tends to assist the understanding of his 
adequate descriptions. He further gave similar descriptions of species 
described by his contemporaries and by earlier taxonomic workers, 
such as Walker and Felder. After he had seen the types, he readily 
sank his own specific names in favour of the earlier ones, even 
though the descriptions of the latter were unrecognisable (e.g. 
Walker’s). He gave early attention to foodplants and life habits, 
an impoi^nt item to the economic entomologist and he kept this 
up to the last. He was one of the first Lepidopterists to take an 
interest in the male genitalia and used these characters as early as 
1886, but lack of material which could be dissected caused him to 
make more use of other characters in his classifications; but the 
characters used were applied rigidly, without preconceived theories, 
and tested over and over again. Meyrick was perhaps the first to 
point out (in 1886), the relationship between the Micropterygidse and 
the Trichoptera, thus striking at the root of the origin of the 
Lepidoptera. 

His work, though immense in quantity, is even more wonderful 
in its quality and, though he has departed, it will be the foundation 
on which many generations of Lepidopterists will be able to build. 

That he did not live in vain may be some consolation to his 
widow and four children in their bereavement; that his work will 
live for as long as there are Lepidopterists, may somewhat compen- 
sate his fellow workers who mourn him. 


A. J. T. JANSE. 
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(Lepidoptera, Lycaenidae) 

by 

Desmond Murray. 

The early stages of none of the thirty odd species of the genus 
Phasis (Lycaenidae) occuring in South Africa were known until 
quite recently. The food-plants being altogether unrecorded, it was 
difficult to trace any individual species. The majority occur at the 
Cape ; a few others are scattered over the arid regions of the Karroo, 
and South West Africa and one or two occur in the Transvaal. There 
have been few collectors sufficiently interested to trace the early 
stages of this difficult group, though this knowledge will be found 
more and more necessary as a solution of the over-lapping of spe- 
cies that now undoubtedly exists. 

During the last two or three years Mr. G. C. Dickson of Cape 
Town has by careful and painstaking observation traced the food- 
plants of some dozen species, and worked out the early stages in 
several instances, revealing some very interesting facts. 

It is known that the smaller species in most cases favour plants 
of the family ComyoMtac. The eggs are laid in clusters of four or 
five, thus differing from other Lycaenids, which always lay their 
eggs singly. In more than one case the eggs are covered with the ab- 
dominal scales, no doubt as a protection against ants ; this is known 
to be the habit of the Hesyeridae and many moths. The species stu- 
died within the last few years include Phasis feUhami, P, Wallc)}- 
pjynii, P, P. chrysaor, P. thysehe, P. osbcckii, P. malcgrida,, 

P. Pahmus, and in the Ti'ansvaal P. taikosama, which I found uses 
Felicia muricata Ness as its foodplant. 

Further, Mr. Gowan Clark of Port Elizabeth has made some 
fine drawings of the honey-gland and tubercles that occur in several 
of the above larvae, and I believe these are in the course of publi- 
cation. 

I was particularly anxious to find the larva of Phasis thero, 
this being one of the larger species and therefore more easily tra- 
ced; it also differs considerably from the other members of the 
group in other respects. With this object in view, accompanied by 
Mr. Dickson, I sought thero on the Cape Flats, one of its known 
habitats. Trimen had recorded that the insect was generally found 
around the flowers of Melianthm major Linn,, though this was not 
supposed to be the food-plant. At first we had little success, but later 
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Mr. Dickson was fortunate in observing a female ovipositing on a 
species of Rhiis. From this single egg I raised a larva, feeding it on 
Melianthus, as the other plant was not available. Meliantkus proved 
to .be the one generally used, as several specimens were obtained 
from it in various stages at a later date. 

Marloth has an interesting note about food-plants in his Flora 
of South Africa (Vol. 1. p. 150) : „The leaves (of Protea specio,sa) 
are generally found injured by caterpillars, while hardly any of 
the other species are liable to such attack. The scarcity of butter- 
flies in the Cape region may be partly due to the want of food 
which their larvae could find here, for almost all the indigenous 
plants and especially the shrubby species are wel protected against 
the attacks of insects, either by an abundance of tannin, like most 
of the Proteacese or by aromatic oils, like the Rutacese or by sharp 
and acrid ingredients, like many Monocotyledons.” Melianthus on 
the other hand is a soft-leaved plant, and it proved to be the food- 
plant of thero. 

1. The Egg: is laid singly in the angle of the stem of the food- 
plant. This was found to be the case with those laid in the 
summer months; whereas those laid at the end of the season, 
and which would have to carry over the winter, were placed 
well within holes of the rough stem. The egg is dark mauve 
in colour with raised reticulations of a star-pattern, not deeply 
indented as with other species. From the egg laid on the 4th 
December, a larva emerged on 19th December. 

2. Larva: on emergence measured just over 2 mm.; active. Red- 
dish brown in colour laterally, whitish dorsally, with promi- 
nences on the 3rd and 9th segments, covered with long setae, 
curved forward, and much thicker at the back. After feeding, 
the young larva rested from the fourth day for 48 hours in the 
fold of a leaf on a slight web. 

The second instar occurred on December 27 — 28; measure- 
ment 4 mm., setae larger and clubbed. The third instar occurred 
about ten days later; the larva came to full growth at the 
beginning of February, after the fourth instar; measurement 
then being 21 mm.; setae short and bristly laterally, short 
stumpy hairs dorsally along the division of the segments. 
Dull green in colour with dark brown to reddish markings 
along the sides and at the back. The growth is slow and the 
larva very sluggish. Those emerging in January did not come 
to full growth until the middle or end of March. 

There are special points to note about the larva, i. e. the pre- 
sence of the honey-gland with tubercles on either side, and the 
hard shield at the base of the body similar to that found in 





Kgg-, and section enlarged. 2. Larva on emergence. ;i. Full-grown larva; 
enlargement, showing basal shield and tubercle sheaths. 4 Sixtli segment of 
Full-grown larva, enlarged. 5. Pupa. f,. Imago, upper- and underside. 
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Capys alphseus, which also pupates within the stem or hard 
flower-head of the food-plant (Protea). 

Many of the Lyc^nids possess the honey-pfland but only certain 
species have the tubercles. These are very evident in the larva 
of thero. When disturbed, a “tongue'’ emerges from the sheath, 
having a rapid rotary movement; this is used on either side 
of the gland, as a whip to keep away unwanted guests, but 
not ants. The function of the tubercles has not been understood, 
but without doubt this is their use, as observations on several 
species of Phasis prove. 

3. Pupa: To pupate the larva finds a hollow stem of the food- 
plant and makes a slight web within the stem. Sometimes two 
or three gather at the same place if the aperture is large 
enough. After resting two or three days it changes. The pupa 
is well guarded from attack, being within the stem, the strong 
basal shield filling the aperture against the Ichneumon fly. 
The larva that changed in February emerged within two weeks 
later; those that pupated in March and April held over until 
the following September, unless the weather was warm. 

4. Imago: is dark brown in colour with orange-red spots, bases 
widely scaled with orange ochreous, Cilia whitish, hind-wings 
with tails. On the underside: the fore-wing with orange-red 
and silver-white spots; the hind-wing, with a conspicuous 
broad ray of golden- white. This species is the largest of the 
group, measuring up to 50 mm. in expanse. It occurs generally 
in September and March; it has been observed on the Cape 
Flats, at Paarl, Swellendam and Mossel Bay, but has not been 
taken in Natal or the Transvaal evidently being confined to 
the limited range of the food-plant. 

I have stated before (Cf. Monograph S. A. Lycamid:e-19Sr)) that 
this species (together with P. argyraspis and P. mrdonyx) is 
more closely related to Capys than to the rest of the group. The 
name Psewdocapys has been suggested for a new genus. The 
particulars of the early stages show this difference: 

(a) Eggs laid singly and not in cluster; with raised reticulations, 
not pitted. 

(b) Larva very closely resembles Capys, and food-plan,t not of the 
Compositoi as with other known species. 

(c) Besides this, these three species are much larger in size; the 
outline of wing is different; they have a five-branched radius 
in the fore-wing, long palpi, clavate antennae and large anal 
lobe. 



Corrections in the classification of two species of 
South African Saturniidae (Lepidoptera Heterocera) 

by 

G. VAN Son, M. Sc., F. R. E. S. 

Entomologist, Transvaal Museum, Pretoria 


Genus LOBOBUN^A Packard, 

Journ. N. York Entom. Soc. IX, p. 191 (1901) 

Type: PhaUi^na Atiacm Phiidusa Drury. 

Lobobunsea angasana (Westwood). (Plate II, fig. 1, male). 

Saturiua angasana Westwood, Proc. Zool. Soc. London, XVII, p. 52, (1849) 
Angas, Caffirs Illustr. plat. Amazoolu Lep., pi. XXX, fig. 16 (1849) ; 
Westwood, Ann. Mag. Nat. Hist. (2) V, p. 398 (1850) ; 

Gudrin-Meneville, Revue Mag. Zool. (2) II, p. 416 (1850). 

Buyisca angasana (Westw.), Walker, Cat. I.ep. Het. Brit. Mus. V, p. 1231 
(1855) 9; 

Kirby, Trans. Ent. Soc. London I, p. 16 (1877) ; 
id., Syn. Cat. Lep. Het. I, p. 752 (1892) ; 
ncc Bnniva caffraria ab. angasana (Westw.), Rothschild, Novit. Zool. II, p. 39 
(1895) ; 

nec Bnmva angasana (Westw.) (= caffraria ab?). Distant, Ann. Mag. Nat. 

Hist. (6) XIX, pp. 3.90 ct 391 (1897) (— aldnov Cr.) ; 

Bunaca angasana (Westw.) Distant, In.secta Transvaaliensia, p. 58 (1911) 

(partiin). 

Bu)t<ra caffraria ab. angasana (We.stw.), Cockerell in Packard, Monogr. Bomb. 
Moths N. Amer. Ill, p. 41 (1914). 

Bunaca alcinoc f. angasana (We.stw.) Gaede in Seitz, Gross-Schmett. d. Erde 
XIV, p. 320 (1927); Schiissler, Lep. Cat, pars 56, p. 98 (1933). 

This species, very well described by Westwood and illustrated 
by Ano*as, has evidently been misidentified by Rothschild, who 
referred it to caffraria Stoll. Distant, who at first (1897) agreed 
with Rothschild, due also to a misidentification (he took alcinoc 
Cr. for angasana), corrected his mistake in Insecta Transvaaliensia 
(1911). Notwithstanding this, later workers continued treating 
angasaim as a form of alcinoe Cr. (of which caffraria Stoll, is a 
form). 

I have examined five males in the collection of the Transvaal 
Museum, which agree completely with Westwood’s original 
description, and have come to the following conclusions : 

1. angasana Westwood must be reinstated as a good species quite 
distinct from Bnnsca aldnoe Cr. ; 

2. it must be placed in the genus Lobobnnsca Packard, as its 
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neuration clearly indicates: vein R 2 of forewing is given off 
from the cell before the stalk of ll 4 “Rr> (R:{ being absent or 
coincident with R 4 ), and not stalked with R 4 -R 5 as in Bhuh h 
Hb. (type caffra Hb., which is a synonym of caffrarla Stoll, a 
form of alcinoe Cr.). 

Genus PSELAPHELIA Aurivillius, 

Arkiv for Zoologi II (4), p. lo, fig. 19 (neuration), p. 20 (1004). 

Typo: Copaxa gnnmifera Butler. 

I’selaphelia flavivitta (Walker). (Plate II, figs. 2 , — 1). 

Anthera^a, flanriffa Walker, Trans ent. Soc. London (:i) I, j). 275 (1802) , 

(Natal) ; 

Copara dentijcra Maassen u. Weymer, Ueiti. z. Schrnett. V, fig. 115 (188G) 
( I )elagoa Pay) ; 

Copaxa cicnimifrra Putler, Proc. Zool. Soc. London, p. 287 (1878) (part.); 
Taf/oropsis f/ennnifcnt Puller, Kirby, Syn. Cat. Lep Ilet. I, p. 755 (1892). 
Taporopsifi dcntijcra (Maas-«en u. VVeyniei), Kirby, o.c., p. 750 (1892); 
Tat/oropsis (?) flariritla (Walker), Kirby, o.c.. Appendix, ]). 92)1 (1892); 
Taporojnns dvntijcra var. con^^persa Aurivillius, Entom. Tidsknft 14, p. 202 
(1892) (Delagoa Pay) ; 

Taparojtsi^ Lsic!) deniifcra conspcr^a (Auriv.), Rothschild, Novit. Zool. II, p. 
11 (1895); Silbei’inann, Die Seide, I, }). 228 (1900); Strand, Archiv f 
Naturg. 78A, (0), p. 112 (1912). 

pHvlaphclia geinnulcra (Putler) Aurivillius, Arkiv. f. Z(»ologi, pp. 12 et 20, 
fig. 19 (1904); 

Taf/orojt^i^ flanntta (Walk(*r), Gaede in Seitz, Gross-Schmett. d. Erde XIV, 
p. 22)5 (1929); 

/^s^7op//(’/n( (/cntntifcni (Putler), Gaede, o.c., p. 225 pi. 57 b (1929); 
PscJaplu/ia dentijvra (Maas^cn u. Weymer), Gaede o.c, p. 22)5, ])1. 57a, (1929); 
l^svlaphvJia dcntifrrtt f. con^jtvr.'nt (Auriv ) Gaede, o.c., p 225, (1929) ; 
'J'fi<jo?'op>ns flavu'itta (Walker), Schussler, Lepid. Cat. par.s 50, p 222 (1922); 
P.^claphclia dcntitvra (Maassen u. Weymei*), Schussler, o.c., p. 224 (192>2) ; 
Pi^vlapludia deniijcra f. consptrsa (Auriv), Schusslei, o.c., p. 221 (1922); 
Ps<l(tj)ln lia (jctn niif( i a (Putlei-), Schussler, o.c., p. 224 (1922)). 

I have examined a series of over PO males and 10 females in the 
collection of the Transvaal Museum, and have come to the con- 
clusion that the synonymy given above is correct. 

The females all agree well with Walker’s description, which 
does not fit the female of Tagoropsis f la rum fa, the only species of 
Tagoropsh known from Natal. Walker states among other charac- 
ters that the forewings are falcate, that the legs, particularly the 
forelegs, are mostly purplish rosy, and that the thorax has a broad 
yellow band bordei’ed with brown in front. These are precisely the 
characters of the females collected by me together with males (on 
several occasions in copula), answering the description of Butler’s 
gcmmifcra (Plate 11 fig. 3) (with a dark radial stripe along lower 
margin of cell to as far as the oblique dark line extending from 
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apex to the middle of inner margin of forewing) in the Chirinda 
forest, Southern Rhodesia. 

Males from the coast (Durban and Delagoa Bay) sometimes 
show the dark radial stripe (in a male from Delagoa Bay it is fairly 
distinct), but the females from different localities do not show 
any differences except in the intensity of the ground colour which 
in more Southern specimens (Durban) is slightly yellowish. In 
higher altitudes (Chirinda forest; Nelspruit; Malta forest, Pieters- 
burg district, Transvaal), the dark radial stripe in the males is 
almost general. The name gemmifera can therefore only stand as a 
varietal name. The exact course of the medial line in the hindwing 
varies individually within the same locality. 

Maassen and Weymer’s dentifera, which only differs from 
gemmifera in the absence of the dark radial stripe, as well as its 
somewhat more intensely marked variety conspersa, must sink to 
flavivitta Walker. 

The neuration and palpi of the females answering Walker’s 
description of flavitntta places them in the genus Psekiphelia Auri- 
villius, which differs from Tagoropms Felder (type flavinata Wal- 
ker) in the absence of vein Ro of forewing (stalked with R 4 -Rr>) in 
Tagoropsis) ; and also in the long and upturned palpi (very short 
in Tagoropsis). 

My acknowledgments are due to Mr. Eugene G. Munroe, of 
Westmount, Que., Canada, who, during his visit to South Africa in 
1935, assisted me in rearranging the Saturniidse collection of the 
Transvaal Museum, and pointed out the necessity for the corrections 
which are the subject of the present paper. 



Notes on Ceratopogonidae (Diptera Nematocera) 
from Southern Africa — II 

by 

Botha De Meillon, D. Sc., F. R. E. S. 

The South African Institute for Medical Research, Johannesburg. 

The genus Alhmudomyia was erected in 1913 by Kieffer for 
imparunguis collected by Alluaud and Jeannel in British East 
Africa. Since beUus Coq. is regarded as a synonym of spU’ndida 
(Winn.), Malloch’s Neoceratopogon falls away under Allvmidomyia. 
Carter, Ingram and Macfie in erecting the genus Prionognafhus, 
pointed out that it was very like AUuavdomyia, but differed chiefly 
in the character of the wing microtrichia. Prionognathus being pre- 
occupied, the generic name was changed to Thysanognathus. Macfie 
(1924) in a footnote to his paper on some Egyptian midges pointed 
out that Hoffman had found ThysanognatJuis and Neoceratopogon 
to be congeneric. Johannsen (1934) gives Isoecacta poeyi Garrett 
as a synonym of C. helhus Coq. 

Carter, Ingram and Macfie have given a full description of the 
adult of marmoratus and have pointed out the general resemblance 
of the genus to Citlicoides. The discovery of further species of 
Alluaudomyia with short claws, and species of Culicoides with the 
first radial cell missing, have further heightened this resemblance. 
It appears, however, from the recent descriptions of the early stages 
of needhami and splendida by Thomsen (1937) that fundamental 
differences do exist between these two genera. Nothing is known 
about the habits of the adults, but judging from the structure of 
the claws and mouth parts, they will probably be found to be pre- 
daceous. The larvae of needhami and splendida are said to be 
predaceous and cannibalistic. 

Species of this genus have been described from Africa, W. 
Europe, India and N. America. The majority of species have so far 
been described from the Ethiopian region. 

The types of the new species described below have been depo- 
sited in the collection of the South African Institute for Medical 
Research, Johannesburg. 

ALLUAUDOMYIA Kieffer 1913. 

1913 Alluaudomyia Kieffer, Voyage de C. Alluaud et R. Jeannell, 

Afr. Or., 12. (type imparunguis Kieff. 1913). 

1915 Neoceratopogon Malloch, Bull. 111. Lab. Nat. Hist. 11, 310. 
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1921 Prionognathm Carter, Ingram and Macfie, Ann. trop. Med. 
Parasit., lA, 309. 

1922 Thysanognathm Ingram and Macfie, Ann. trop. Med. Parasit., 
16, 244. 

1925 Isoeoacta Garrett, Seventy New Diptera, 9. 


A List of the Species. 

1922 A. (dbopictiis (Ingram and Macfie), Ann. trop. Med. Parasit., 
16, 244. (Dodowah, Gold Coast). cJ, V. 

1913 A, imparunguis Kieffer, Voyage de C. Alluaud et R. Jean- 
nell, Afr. Or., 12. (Nairobi, British East Africa). V- 
1921 A. maculipennis (Carter, Ingram and Macfie), Ann. trop. 

Med. parasit., H, 316. (Accra, Gold Coast). ?. 

1925 A. gloriosa Kieffer, Arch. Inst. Pasteur Alger., 3, 422. 
(Austria). ?. 

1936 A. maculosa De Meillon, Publ. S. Afr. Inst. med. Res., 7, 172. 

(Eshowe, Zululand) $. 1937 ibid. 7, 391. Pharynx. 

1921 A. macidithorax (Carter, Ingram and Macfie), Ann. trop. 
Med. Parasit., H, 319. (Accra; Gold Coast) 1935, Goet- 
ghebuer. Rev. Zool. Bot. afr., 27, 33. (Rutshuru, Belgian 
Congo) 9. 

1921 A, marmoratm (Carter, Ingram and Macfie), Ann. trop. Med. 

Parasit., H, 312. (Accra, Gold Coast; Bonny Nigeria) 7*'. 

1922 A. melanosticUis (Ingram and Macfie), Ann. trop. Med. 

Parasit., 16, 248. (Accra, Gold Coast) 3 . 1924, Macfie, 
Bull, ent. Res., 15, 66. (Ayat, Beni-IIassan, Egypt) ¥• 

1923 A. monostictus (Ingram and Macfie), Bull. ent. Res., H, 60. 

(Zanzibar) $. 

1935 A. needhami Thomsen, J. N. Y. ent, Soc., AS, 287. (New 

York) (J9. 1937, Thomsen, Mem. Cornell agric. Exp. Sta., 

210, 72. Egg, larva and pupa. 

1924 A. nilogenes (Kieffer), Bull. Soc. R. Ent., Egypt, 262. (Maadi, 

Egypt) cJ. 

1921 A. pseudomacidipcnnis (Carter, Ingram and Macfie), Ann. 
trop. Med. Parasit., lA, 318. (Accra, Gold Coast) ¥. 

1936 A. scnta De Meillon, Publ. S. Afr. Inst. med. Res. 7, 175. 

(Eshowe, Zululand) d. 

1852 A. splevdida (Winnertz, Linnea Entom., 6 , 47. (Germany) 3 . 
1902 Ceratopogon bellus Coq., Proc. U. S. nat. Mus., 35, 87. 
(U. S. A.) 

1915 Neoceratopogon bellm (Coq.), Malloch, Bull. 111. Lab. 
nat. Hist., 11, 310. (Illinois, U. S.A.) <j$. 

1925, Kieffer, Faune Fr., 11, SS (England, Austria). 
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1935, Thomsen, J. N. Y. ent. Soc., JfS, 288. (New York, 
U. S. A.)c??. 

1937, Thomsen, Mem. Cornell agric. Exp. Sta., 210, 73. 
New York, U. S. A.). Larva and pupa. 

1913 A. xanthocoma (Kieffer), Rec. Indian Mus., 9, 182. (Orissa, 
India) <^. 1925, (Kieffer), Arch. Inst. Pasteur Alger., 3, 
422. 1932, Edwards, Rec. Indian Mus., 3U, 178. (Chilka 
Lake, India). 


A Key to the species of Alluaudomyia. 

1 Thorax spotted 9. 

„ not spotted 2. 

2 Eyes hairy 3. 

„ bare 5. 

3 Some leg segments armed scnta. 

Legs unarmed 4. 

4 Claws of hind leg of female subequal mouih'itictus, 

„ „ „ „ „ „ unequal c.ongolcnsis sp. nov. 

5 Wing with about eight spots 6. 

„ „ 2 — 3 spots 7. 

6 Mesonotum creamy, dark wing spots well defined not surrounded 

by pigment vatalcnsis sp. nov. 

Mesonotum brown with grey patches, dark wing spots ill-defined, 
white pigment present iransoni sp. nov. 

7 Wing with a spot on the lower branch of the median xanthocoma. 

Wing without such a spot 8. 

8 F^'emale claws equal marmorafuH. 

„ „ unequal alb<gjici tmpanmgni,^, 

9 Wing with four spots in the median cell nilogcnv^. 

„ „ at most one spot in the median cell 10. 

10 Wing with two or three prominent spots 11. 

„ „ six to eight „ „ 12. 

11 Anal cell with numerous macrotrichia gloriosa. 

„ „ bare or nearly so macuUthorax. 

12 Large spots on the veins only 13. 

Some spots on the wing field as well 15. 

13 No large spot on M^ viaculom. 

A large spot present on M| 14. 

14 In the female macrotrichia dense, evenly spread; in the male 

parameres shorter than side-pieces spicndida. 

Macrotrichia in female less dense, arranged along the veins; 
parameres as long as the side-pieces necdhaml 

15 Wing with nine to ten spots or more melanost ictus. 

Wing with six or less spots 16. 
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16 Small species, wing length 0.85 mm. ; scutellum with two central 

bristles psetulomcLCulipennts. 

Larger species, wing length 1.1 mm. ; scutellum with four central 
bristles maculipfinnis. 

There appears to be very little to seperate albopictus and im- 
parunguis. Kieffer’s description, however, is very inadequate. Ac- 
cording to that author nilogenes has four dark spots in the median 
cell; he says: „2 dans la moitie distale de la cellule discoidale ante- 
rieure et 2 autres, presque ponctiformes, dans sa moitie basale” if 
he was mistaken and the spots really occur on the branches of the 
median and not in the cell, then nilogenes, described from a male, 
must be very like melanosticius also described from Egypt. Thomsen 
does not state whether the eyes of needhamii are hairy or not; I take 
it that the former condition holds. 

DESCRIPTIONS OF NEW SPECIES 
AUuaudomyia wansoni sp. nov. 

Female. 

A brownish species with ill-defined pale markings on the meso- 
notum; wings very hairy with dark spots surrounded by a white 
pigment. Head — Vertex, clypeus and proboscis very dark brown; 
pharynx as described by the writer for the genus, cornua very long. 
Eyes — Touching above, bare. Pal/ps — The relative lenghts of the 
segments are: — III 6, IV 5, V 9; III not swollen, with a small 
sensory pit. Antennae — (Fig. la) Tori dark brown rest of the 
segments paler but each definitely darkened apically; the relative 
lengths and greatest widths of the segments are: 

III IV V VI VII VIII IX X XI XII XIII XIV XV 
L 10 6 6 6 7 7 8 8 10 10 11 12 15 

W 54444 44444 S4 4 

Thorax — Mesonotum brownish with some ill-defined pale 
markings, not spotted; pleurae largely dark brown; halteres creamy 
yellow; postnotum dark in the middle, paler laterally; scutellum 
brownish medianally yellow laterally with a pair of central bristles. 
Wing — (Fig. lb). Provided with two moderately well defined dark 
spots one on the end of the costa and the other on the cross vein and 
about seven ill-defined dark spots on the rest of the wing, these sur- 
rounded by a whitish opaque pigment ; distal half of the wing very 
densely clothed with macrotrichia, proximal half nearly bare ; alula 
bare ; squama with a single hair. 
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the fifth tarsal segment, on the other legs slightly shorter; the 
shorter talon more than half the length of the longer on the fore legs, 
shorter on the others. Abdomen — Mainly dark brown but with 
apical tergites, apices of basal tergites and cerci with creamy pig- 
ment: sternites apparently wholly dark brown Spermathecie — Two, 




Fig\ 2. AUKiiudonuna congoleasis sp. iiov. : a. female antennal segments; 
b. female wing (fringe not shown). 


pyriform, slightly pigmented, unfortunately collapsed, so no accu- 
rate measurements can be given. One female, Matadi, Belgian Congo, 
22.10.37 (Coll. M. Wanson). 

In general appearance this species is like albopictws but there 
are no silvery markings on the mesonotuni and the cubital and anal 
cells of the wings are provided with macrotrichia ; the hairy eyes 
place it near monostictiis but the unequal claws make it easily 
separable. 
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Alluaudomyia natalensis sp. nov. 

Female. 

A strickingly coloured midge with spotted wings, creamy meso- 
notum and abdomen ; scutellum and halteres largely creamy and legs 
distinctly banded. Head — Vertex creamy; clypeus and mouth parts 
very dark brown ; pharynx as described for the genus by the writer. 
Eyes — Narrowly separated, bare except along the inner margins. 
PaMi)s — The relative lengths of the segments are: — II 8, III 10, 
IV 10, V 16 ; III not swollen, provided with a sensory pit. Antennse — 
(Fig. 3a) Tori dark brown rest of the segments paler; the relative 
lengths and greatest widths of the segments are : — 

III IV V VI VII VIII IX X XI XII XIII XIV XV 
L 14 10 10 11 11 11 12 12 15 15 14 13 18 

W 76555 5 5 5555 56 

Thorax — Creamy throughout without any brown spots ; pleurse 
very dark brown; postnotum dark medially and creamy laterally; 
halteres with waxy white crowns; scutellum creamy but narrowly 
dark in the middle with four median dark bristles. Wing — (Fig. 
3b) With eight dark spots as follows; — one large over the end of 
the costa, one diffuse over the cross vein, one very small at the apex 
of Ml, one large at the base and one small at the apex of Mo, one 
small at the apices of Cui, Cuo and the anal vein; well supplied 
with macrotrichia ; alula bare. 


mm. 

Internal | 

measurements 
mm. ! 


Measured 

from the arculus 

mm. 


Width 

i l.st R 
cel] 

2nd R 
cell 

i Total 
j leng’th 

! Costa 

Ri 

' Base of 
j cross vein 

fCu 

1 Cu, 

1 i 

fM 

0.7 1 

1 

1 

__ 

1.6 

1 

1.0 ' 

1 

1 

0.4(1 

0.7 

1 

' 1.:! 

1 

0.76 


Legs: — Fore femur and tibia dark brown with a prominent 
knee spot, tarsi pale brown ; apical third of the mid femur and basal 
third of the tibia yellowish, knee spot dark brown, tarsi pale brown ; 
apical quarter of the hind femur and basal half of the tibia yello- 
wish, in addition tibia with a narrow sub-apical pale band, first 
tarsus dark brown rest slightly infuscated; claws very unequal on 
all legs, the longer talon being about as long as the fifth tarsal 
segment and the shorter one about half as long; fourth tarsi cordi- 
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form; all leg segments unarmed except for a small apical spine on 
tarsi I — III of the mid legs. Abdomen — Two or three basal tergites 



U/ 



Fig. .*5. AlliimidoitinKi vatalenstiR .sp. nov.: a. female antennal segments; 
b. female wing, (fringe not shown). 


brownish rest creamy; sternites dark brown throughout. Sperma- 
theea — Single, lightly pigmented, more or less pear-shaped and 
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measuring 92 /i X "^2 /i. I female hatched from a pupa collected in 
a pond, Empangeni, Zululand, 16.7.38. 

This species comes near marinoratus but is easily separable by 
the unequal claws and yellowish mesonotum. 

Alluaudomyia senta De Meill. 

Female. 

A dark brown medium sized species, the most striking features 
being a dark spot at the end of the costa, the waxy white halteres and 
the yellow scutellum. Head — Vertex dark brown ; clypeus clear brown ; 
mouth parts dark brown. Eyes — Separated above, hairy. Palps — 
The relative lengths of the segments are : — II + HI 20, IV 10, V 10 ; 
II & III imperfectly separated; HI moderately swollen, with a sen- 
sory pit. Antennas — Tori dark brown rest of the segments paler; 
the relative lengths and greatest widths of the segments are : — 

HI IV V VI VH VHI IX X XI XH XHI XIV XV 
L 11 10 10 11 11 11 11 11 11 12 15 15 20 

W 766 5 5 55555 5 55 

Thorax — Mesonotum very dark brown, moderately shiny, but 
shoulders and anterior portion between the mesonotal pits light 
brown almost yellow; pleuraj dark brown; postnotum very dark 
brown; halteres with waxy white crowns; scutellum dark media- 
nally, yellowish laterally with two central and a lateral bristle on 
each side. Wing — With a single black spot over the end of the costa ; 
distal half of the wing well supplied with macrotrichia, none on the 
basal half; alula bare or possibly with a single hair, in the male 
there are three or four hairs; squama with a single hair. 


mm. 

1 Internal 

1 measurements 
{ mm. 

Measured from the arculus mm. 

Width 

1st R 
cell 

2nd R 

cell • 

1 

Total 

length 

Costa 

Ri 

Base of 
cross vein 

fCu ! Cui 

1 

fM 

0.5 1 — 

0.1 

1.2 

1 0.7 

1 

0.0 

0.46 

0.5 0.90 

' i 

0.52 


Leg,s — Fore and mid legs largely pale brown or straw coloured ; 
hind femur dark brown, hind tibia with a median dark brown band ; 
fore and hind tibise with a prominent black spine apically ; first hind 
tarsus with a heavy black spine basally and a slightly smaller one 
apically; clavws equal on the mid and fore legs where they are about 
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half as long as the fifth tarsal segment, on the hind legs they are 
unequal, one talon being slightly shorter than the fifth tarsal seg- 
ment and the other about half as long. Abdomen — Dark brown, ter- 
gites and sternites paler apically; cerci yellow and contrasting 
strongly with the rest of the abdomen. Svermathecfe — Two, approxi- 
mately subequal, oval, heavily pigmented, measuring p. 36 p,; 
a small portion of the duct of each pigmented ; there appears to be 
a third spermatheca lying under one of the others and measuring 
28 /X X 4 /I. One female taken at light Eshowe, Zululand, 7.1.38. 

In my original description of the male of this species 1 suggested 
that it might be monostictua Ing. & Macfie, of which only the female 
is known; the present specimen, however, shows that the two are 
quite distinct. 



The status of Wohlfahrtia euvittata Vill. (Diptera, 
Sarcophagidae) as a parasite of the brown locust 

by 

H. A. D. Van Schalkwijk, M, Sc. 


Introduction. 

At times when bands of hoppers of the phase gregaria of the 
brown locust are prevalent in the Karroo, locust officers and far- 
mers frequently find hoppers dying as a result of the attack of fly 
maggots. The presence of the maggots in the hoppers naturally 
attracts a good deal of attention, and the Department of Agriculture 
is often asked whether these natural enemies could not be enlisted 
in the fight against the locust. 

Many years ago frequent reports about the activities of dipterous 
parasites in locusts were published in newspapers in the Cape 
Colony. The first definite statement with regard to the possible 
economic importance of the fly now known as Wohlfahrtia euvit- 
tata Vill., was published by Bairstow (1894). About 1892 Mr. S. D. 
Bairstow sent some specimens of the fly to the government entomolo- 
gist, Mr. L. Peringuey, for identification. He was informed that 
specimens sent to M. Bigot about 7 or 8 years before by Peringuey 
had been named Cynomia pictifaciev (Bigot) but that no scientific 
description had been published under this name. Bairstow published 
two accounts of all the facts then known in the Agricultural Journal 
of the Cape of Good Hope. 

During one of Schultze’s expeditions (1903) some specimens 
of what is presumed to be the same species were collected in South 
West Africa, and identified by Bezzi as Disjunctio brurmipal/pis 
(Macq.) In 1920 Villeneuve, after comparing the description of Bezzi 
with the type specimen of Macquart in the Paris Museum, published 
the following statement: — 

„Sur Disjunctio brvnnipalpis (Macq.) Bezzi. 

Sous ce nom, Bezzi (L. Schultze, Forschungsreise im west- 
lichen und zentralen Siid-Afrika, 1908, p. 187) signale et decrit 
parfaitement une espece du genre Wohlfahrtia qu’il caracterise 
par «Thorax-rucken mit 3 breiten schwarzen Langsstreifen, der 
mittlere auf das Schildchen fortgesetzt ». 

Cette espece, commune dans le Sud-Africain, ne correspond 
ni au type de Macquart, conserve au Museum de Paris, ni a la 
description. Macquart, en effet, s’exprime comme suit : « Thorax 
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a bandes noires peu marquees ». Aussi convient-il de remplacer 
le nom donne a tort par Bezzi par celui ti-es approprie quo nous 
proposons, a savoir Wohlfahrtia euvittata n. sp.” 

Although the name hrimnipalpis was formerly thought to be 
correct for this species, material sent to the Imperial Institute of 
Entomology by the Entomological Section in recent years has been 
identified as W. euvittata Vill. There may be some doubt as to 
whether Villeneuve was justified in erecting a new species, but to 
avoid confusion it is thought best to retain the name euvittata Vill. 
for the present, until a competent specialist has the opportunity of 
re-examining the types. 

Since the economic importance of this natural enemy of locusts 
has often been stressed, and many suggestions have been made to 
the effect that the flies should be bred artificially and used against 
locusts, an attempt is made in this paper to define the status of 
the fly and its general economic importance. 

Distribution. 

The area in which the fly is normally found is located in the 
north-western parts of the Cape Province, the Orange Free State, 
South West Africa and Bechuanaland. This distribution coincides 
with the area in which the brown locust is always present in the 
solitary or in the swarm phase. 

Description. 

1. Larva. 

At the time of larviposition the larvae are about 4 mm. in 
length and 1 mm. wide. They grow very quickly, and when full 
grown after 4 tot 6 days the body is about 23 mm. long and 7 mm. 
wide at the caudal end; the wide segments at the caudal end gra- 
dually taper to a point at the oral end. In all stages of growth the 
larvae are cylindrical and of a shiny creamy white colour. (Fig. 1). 

The oral segment bears two rounded lobes at its anterior end ; 
each lobe is subdivided into an upper and lower half with a papilla 
on each half. (Fig. 3). The buccal cavity, which opens on the ventral 
side of the segment, is surrounded by four flattened lobes, two 
lateral, one posterior and one anterior; the two lateral lobes are 
rather large and have a transversely grooved appearance; the pos- 
terior lobe is spoon-shaped and projects between the lateral lobes; 
the small anterior lobe is more or less rectangular. The two black, 
strongly sclerotized oral hooks are curved downwards and outwards ; 
they have sharp points, which are more apparent when seen from 
the lateral aspect and are hinged to the anterior part of the cephalo- 
pharyngeal skeleton. 



Figs. 1 — 4: Full-grown larva of Wohlfahrtia euvittata Vill. 

1. Lateral aspect of larva. 2. Anterior spiracular process. 3. Anterior end, ven 
tral aspect. 4. Dorso-caudal aspect of posterior extremity. 

Fig. 5: Puparium of W, euvittata. 

a.l. anterior lobes; a.o. anal orifice; a.s. anterior spiracle; f.a. fleshy appen 
dage; h.s. hooks; o.l. oral lobes; p..s. posterior spiracles; s.f. segmental fold 

s.p. spiracular papillae. 

(Figs. 1—4: H. A. D. v. S. del. Fig. 5: M. E. Moberly del.) 
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Growing out laterally from the posterior margin of the second 
segment are the two anterior spiracular processes, embedded in 
fleshy appendages, one on each side. (Figs. 2 and 3). The processes, 
which are weakly sclerotized, are more or less hand-shaped, longer 
than broad, and each bears eleven small cone-shaped spiracular 
papillae, which project like short fingers. The two posterior spiracles 
are located close together, in a transversely elongated oval depres- 
sion on the obliquely truncate dorsal aspect of the last segment. 
(Fig. 4). Each spiracle is surrounded by an incomplete sclerotic 
ring which is open on the posterior side. Three sclerotized parallel 
spiracular slits lie in each of these incomplete rings in a dorso-ventral 
direction ; the central slit is straight and the lateral ones are slightly 
curved outwards. 

A number of soft white processes, which are more or less nipple- 
shaped, are situated on the dorsal and lateral aspects of the last 
segment. Two are situated on the dorso-frontal fold of the spiracular 
depression and two on its ventro-posterior fold. The greater part 
of the body of the larva is more or less smooth, but small spinules 
are located in definite bands at the anterior margins of all the 
segments, and also in a small area caudad of the mouth cavity. The 
spinule bands on the tenth and eleventh segments are restricted to 
the lower side. These spinule bands have not been closely investi- 
gated by the writer. 

The larvje of W, evvitfaia cannot be distinguished from other 
Sarcophagid larvse such as those of Sarcophaga hfvmorrhoidaJU by 
a superficial examination, although a very detailed microscopic 
examination may show definite specific characters. Any Sarcophagid 
larvie found in locusts in the field will therefore have to be reared 
to the adult stage before an exact determination of the species can 
be made. 

2. Puparium. 

The puparium, which is more or less barrel-shaped, is about 10 
to 11 mm. long and 4 mm. wide at the middle region; the anterior 
end is slightly more pointed than the posterior end ; the colour varies 
from light to dark reddish brown. (Fig. 5). The surface of the outer 
cuticle of the puparium ordinarily appears satiny smooth, with the 
larval segmentation showing faintly. The anal opening, the dorsal 
depression in which the posterior spiracles are embedded, the an- 
terior lateral spiracles, and the anterior ventral oral opening of the 
larva are still visible; these larval structures are sclerotized like the 
rest of the pupal covering. When viewed under the microscope, the 
outer cuticle appears wrinkled, with the folds of the wrinkles run- 
ning parallel to the segmentation lines. No other obvious characters 
are visible on the puparium. 
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3. Adult. 

Te adult W. euvittata flies are rather large, the length of the 
body varying from 10 to 15 mm. and the width over the thorax from 
4 to 5 mm. (Fig. 6). 

Head. Frons narrow anteriorly and gradually widening to an- 
terior margin of eyes; brownish on vertex, becoming silvery with 
a slight yellow cast lower down, extending along the anterior orbit 
to the ventral corner of the eyes. The frontal stripe, which is dark 
brown and rectangular in shape, extends backwards between the 
eyes, and forks on either side of the slightly raised, silvery ocellar 
triangle. The compound eyes are large and dark brown, occupying 
the greater part of the head. The genje are black, while the posterior 
region of the cranium is silvery, with patches of black. The anten- 
nae, which lie in the facial groove, each consist of three segmentsand 
an arista; the distal segment is the largest and bears the arista 
on the dorsal side. The second segment, which is about one-third of 
the length of the third se^ent, has a differentiated bristle or macro- 
chaeta dorsally near its distal margin. 

Differentiated bristles or macrochaetae of varying size and 
thickness are found distributed on the head as follows : — 

(I). One stout bristle, vibrissa, on either side of the epistoma. 
(II). A row of about 15 facial bristles on either side of the face 
laterad of the antennae. (III). A row of thirteen frontal bristles in 
front of the ocelli on either side, laterad of the frontal suture and 
extending to the base of the antennae. (IV). One pair of ocellar 
bristles within the ocellar triangle. (V). Two pairs of post-vertical 
bristles behind the ocellar triangle. (VI). One pair of vertical 
bristles on either side between, but sligthly behind, the ocellar 
tdiangle and the posterior dorsal comer of the eyes. (VII). In the 
female three smaller bristles, halfway between the eye and frontal 
stripe and almost parallel with the row of frontal bristles (absent 
in male). (VIII). A row of postorbital bristles are situated almost 
parallel with the posterior margin of the eye. 

The female head differs from that of the male in having the 
eyes more widely separated dorsally. The space between the frontal 
stripe and the margin of the eye in the male is about one fourth 
of the same space in the female. The eyes of the male are very 
obviously larger than those of the female; the posterior extremities 
of the forked frontal stripe are pointed in the female, whereas those 
of the male are broad and of the same width throughout. 

Thorax: The dorsal aspect of the thorax, the visible part of which 
consists of the greatly enlarged mesonotum and the calli, is shield- 
shaped, and wider at the anterior end. The mesonotum is clearly 
divided into the prescutum, scutum and scutellum; the humeral, 




Figs. 6 — 10: Wohlfahrtia evvittata Vill. 

6. Adult female. 7. Female: ventral aspect of abdomen. 8. Male: ventral aspect 
of abdomen. 9. Male: antenna. 10. Male: lateral aspect of terminalia. a.o. anal 
orifice; a.r. arista; h.p, hypopygium; m. macrochaetae. 

Fig. 6: M. E. Moberly del. Figs. 7—10 H. A. I), v. S. del.) 
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pre-alar and post-alar call! are situated on either side. (Imms 1934). 
Three broad black stripes, which become broader towards the pos- 
terior margin of the divisons, run length-wise over the thorax, the 
two outer ones stopping at the posterior margin of the scutum, 
while the middle one extends to the posterior margin of the scutel- 
lum. Two additional, narrow, variable black lines on either side of 
the broader median stripe run the whole length of the prescutum, 
and part of the length of the scutum. The rest of the dorsal surface 
appears silvery. 

Three humeral bristles are found on each humeral callus, two 
noto-pleural bristles on each of the pre-alar calli, and two post-alar 
bristles on each of the post-alar calli. Only one presutural bristle is 
situated on either side of the prescutum near the margin of the 
pre-alar callus; three supra-alar bristles near the root of the wing 
on the lower lateral margin of the scutum; one intra-alar bristle 
near margin between scutum and post-alar calli ; one dorso-central 
and one acrostichal on either side of centre of mesonotum; eight 
scutellar bristles on the margin of the scutellum, two being slightly 
anterior to the others. 

Laterally: immediately above each of the coxae of the forelegs 
is one propleural bristle; six mesopleural bristles on the posterior 
margins of the mesopleura, and one at the lower anterior side ; two 
stemopleural bristles near the dorsal margin of the sternopleura ; 
six bristles on the hypopleura; six bristles on the metapleura. 

Abdomen: Five segments, of which only four are visible in 
figure 6, are apparent dorsally. The most striking characteristic 
of the abdomen is the series of large black dots situated dorsally and 
laterally in rows of seven on the first four segments, while the rest 
of the surface has a grey silvery-white colour ; the genital segment, 
which is very small in the female, and the hypopygium in the male 
are reddish brown. The black spots on the first segment are elongated 
posteriorly, the median one uniting with an anterior elongation of 
the median spot on the second segment to form a dumb-bell-shaped 
figure; the others on the second segment are circular. On the third 
and fourth segments the spots are all rounded, the three dorsal 
ones being the largest. The lateral spots not visible in fig. 6 are 
much smaller than those on the dorsal side. On the third and fourth 
segments two marginal bristles are found in each large black spot, 
and one on each of the lateral black spots not visible in fig. 6. In 
forty-six specimens examined, the black dots show very little varia- 
tion, only one female having irregularly placed spots between the 
others. 

On the rim of the last reddish brown segment in the female, 
twenty stout marginal bristles are situated dorsally. On the curved 
first segment of the hypopygium of the male four bristles (macro- 
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chsetae are found, and eight on the posterior margin of the same 
segment. 

On the ventral side the whole body of the fly is greyish black, 
with the exception of the last three visible sternal segments in the 
female, and the hypopygium of the male, which are reddish brown. 

The hypopygium, or external sexual appendage, of the male 
provides the best character for distinguishing between the two sexes, 
the female having no specially developed external sexual appen- 
dage. The whole body of both sexes is covered with bristles, those 
of the male being long, particularly on the ventral side, while those 
of the female are short and close to the body; the legs, which are 
black in colour, are also covered with large and small bristles. 

The adult W. euvittata flies differ very markedly from the 
known other South African species of Sarcophagi dae in general 
build of body, and cha'totaxy; the most obvious distinguishing 
character is the presence of the clear-cut distinctive black dots on 
the doi’sal side of the abdomen ; other Sarcophagids have the black 
markings divided by a dorsal black stripe, and the black dots, if 
present, are not distributed in parallel rows on the segments, or 
they are not as large and clear-cut as those on W. euvittata. 

Habits* 

These flies are very well known to persons who have had occasion 
to come into the immediate vicinity of brown locust egg nests and 
hopper bands at times when the flies are present. They are a great 
nuisance when anybody is walking in the field during the day, since 
they have a habit of trying to settle on the mouth and face. The 
flies are very active at higli temperatures; in the laboratory the 
writer observed that flies kept in an incubator at a temperatui’e of 
32 to 35 C. wei’e always moving about, flying and making a loud 
humming noise. Towards the evening they will usually remain quiet, 
and in the field it was observed that the flies do not attempt to 
larviposit on locusts at that time. 

Scavenger or parasite? 

The Sarcophagid flies are known to be scavengers, parasites, 
or both scavengers and parasites in their laiwal stages. There appears, 
however, to be a very interesting transition from the scavenger habit 
to parasitism (Aldrich 1916). 

According to Aldrich (1915) Sarc^rphaga sarmeeuioides Al- 
drich has been reported to parasitize grasshoppers and also to breed 
in dead fish and possibly human excrement; Sareophaga helicis has 
been reported to breed in cow manure, but will also parasitize adult 
beetles, grasshoppers, lepidopterous larvae and other insects. These 
flies are therefore definitely scavengers and parasites. In Amerika 
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Walker (1920) and Ford (1932, 1936) have found that young 
animals and human beings (babies) are attacked by Wohlfahrtm 
vigil (Walker) while in parts of Europe, and particularly in Russia, 
Wohlfahrtia magnifica Schiner [= Sarcophila woMfahrtia Port- 
chinsky] has been known for many years as a parasite of man and 
various domestic animals. Helicobia australis prefers decomposed to 
fresh meat (Fuller 1939) and does not develop in living grass- 
hoppers, although its larvae will develop in dead grasshoppers. This 
species can therefore be considered as a scavenger only. 

Wohlfahrtia euvittata Vill. has been found to be both a scaven- 
ger and a parasite. Its parasitic habit appears to be confined mainly 
to the brown locust, Locustana parcUilina (Walker) in its swarm 
phase, although Schistocerca gregaria (Forsk.) and Nomadacris 
septemfasdata (Serv.) have also been reported to be parasi- 
tized (Faure 1935). In the role of scavenger it has been observed to 
visit, and it probably breeds in, animal excrement, and dead locusts ; 
in the laboratory larvae were readily deposited on fresh raw beef. 

No solitary phase locusts have been found parasitized by these 
flies, possibly owing to the fact that the small numbers of these 
locusts present prevent the flies from finding them at the critical 
times. There is every reason to believe that the flies breed normally in 
carrion, and are mainly attracted to moulting hoppers, freshly laid 
eggpackages, and vermiform larvae, by their moist condition and 
odour. Sick and disabled adult locusts are also attacked but in no 
instance has it been observed that they are able to parasitize healthy 
active locusts. 

Larvi- and oviposition. 

The Sareophagid flies either larviposit or oviposit on the ma- 
terial or host, which serves as food for their larvae. According to 
observations made by Potgieter (1929), by various locust officers 
in the field, and by the writer in the laboratory, Wohlfahrtia euviU 
tata normally larviposits. In the laboratory larvae were sometimes 
extruded in the form of eggs or immature larvae, when the adults 
were kept in close association with raw beef. Potgieter also found 
that many larvae were extruded in an immature state when flies were 
held captive. According to Ford (1936) this also happens in the case 
of Wohlfahrtia vigil (Walker), and the larvae later develop normally 
when kept in fresh, moist raw beef. The eggs extruded in this way 
by W. euvittata did not develop when kept in a moist cut of fresh 
raw beef by the writer. Only two batches of these eggs were experi- 
mented with, and it may be possible that the stimulus of the raw 
beef, which results in the larvae being extruded prematurely, may 
not always be strong enough to cause eggs to be produced in such 
an immature state that further development is impossible. 
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Method of attacking the host. 

According to observations made by Kelly (1914), Aldrich 
(1915) and others, the method of attack varies with the different 
species of flies. For instance in the case of Sarcophaga kellyi Aldrich 
the fly will attack the grasshoppers Melanophis differetitialis, M. 
bivittatus and M. atlanis in flight, knock them down and deposit its 
larva at the base of the hind wing; or it will parasitize newly 
moulted hoppers, which are still soft and are moving about slowly. 
From observations it was evident that the flies did not distinguish 
the grasshoppers from other insects in flight and attacked every 
flying object. 

Field observations made by entomologists and locust officers in 
South Africa have shown that W. euvittata attacks its host at 
various stages in its life cycle. It larviposits on new-laid or partially 
hatched egg-packages, in which the larvfe then live as egg predators, 
and crawl from one to the other in their search for food, or the 
female deposits her larvse on hoppers which are moulting. 

During field operations in the Jacobsdal district in 1935 Mr. 
D. van V. Webb observed that a number of wasps (fam. Sphegidse) 
were paralyzing locust hoppers confined in a galvanized iron barrier. 
As soon as a wasp had paralyzed its victim and was dragging it 
along to the burrow, one or more flics would try to parasitize the 
hopper. A fight between the fly and wasp would follow and continue 
until the wasp had finally buried its victim. Even after the wasp had 
dragged the hopper into the burrow, the fly would still persist in 
following. After about nine days the soil of the area in which the 
hoppers had been buried by the wasps was investigated. Forty hop- 
pers were found, of which only two had wasps larvae feeding on them. 
All the other hoppers were occupied by fly larvae of different sizes, 
as many as four being found in one hopper. 

On this occasion it was observed that, although the flies tried to 
parasitize healthy active hoppers, they did not succeed, since they 
were kicked away as soon as they came near, and their wings were 
so torn and broken after a time that they could no longer fly. Young 
hoppers, which had died in a barrier and were lying in heaps in a 
shaded comer soon became infested with numbers of Wohlfahrtia 
larvae. Isolated locusts dying in the field were not observed to be- 
come infested, the probable explanation being that they dried out 
too soon. Cattle dung and human excrement were also observed to 
dry out vere quickly when exposed, with the result that the Wohh- 
fahrtia larvae which had been deposited therein could not develop; 
or the excrement was removed by dung beetles before the larvae 
could reach maturity. Flasks containing human excrement were 
placed in the field to see whether the flies would larviposit on it. 
It was observed that larvae were deposited, but after a day or two 
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such a large number of small Coleoptera infested the excrement and 
it was so dry that the larvae could not develop further. 

In the laboratory gravid flies were kept in cages with healthy 
active hoppers of L. pardalina; the flies did not even make an 
attempt to larviposit on the hoppers. After one of the females died, 
it was observed that her larvae devoured her from the inside and 
crawled out after about 24 hours, searching for food. When on one 
occasion a moulting hopper was introduced into a cage in which a 
female was kept, she soon showed her interest by running round it 
in circles, giving short little jumps and flying short distances. As 
soon as the head of the hopper emerged from the exuviae she started 
running backwards and forwards over it, sucking the wet soft body 
with her proboscis and holding the abdomen high in the air. Very 
soon she deposited seven larvae behind the pronotum. Some of these 
larvae disappeared under the pronotum while others entered the body 
through the stigmata. 

Life history. 

A number of puparia taken from brown locust eggnests in the 
Jacobsdal district. Orange Free State, were sent to Pretoria for 
laboratory studies. On ai*rival at Pretoria the puparia were packed 
in sand in muslin-covered jars, and kept at room temperature. The 
sand in some of the jars was kept dry and in others moistened. After 
a few days adult flies began emerging in all the jars, whether they 
were kept dry or not; this indicates that moisture is not necessary 
for final development, and confirms the experiments made by Pot- 
gieter (1929). Adults also emerged after a few days from puparia 
kept in muslin-covered jars with no sand to cover them. It was 
then observed that some of the flies were located wrongly in the 
puparia, with the result that they were emerging backwards; none 
of these flies managed to extricate their heads, and consequently 
they died after a day or two. 

The adult flies were kept outside in the open air in 
calico-covered cages under a calico awning, and fed on a concen- 
trated sugar solution; fresh raw beef was provided every day. 

Two days after emergence the flies were already mating and 
the first larvae were produced twenty-five days after the adult flies 
had emerged. The larvae were fed on fresh raw beef and reached 
maturity seven days after being deposited on the meat. After 
crawling about for two days in the moist sand kept at the bottom 
of the jar, the larvae pupated at different depths in the sand. Some 
larvae were allowed to feed for only three-and-a-half days; these 
also pupated, but the resulting adults were much smaller than usual. 
From twentiy-five to thirty days after the larvae had pupated the 
first adult flies started to emerge, and the females produced the 
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first larvae about twenty-one days after emergence. Potgieter found 
that the duration of the stages was: — 

Larva: Feeding period 5 — 8 days. 

Full-grown and not feeding: 6 — 12 days. 

These were results obtained from 258 larvae. 

Puparium: 16 — 30 days in summer (84 flies). 

30 — 120 days in winter (76 flies). 

Longevity: (a) Males 84, 64, 52 days. 

(b) Females 80, 71 and 66 days. 

The longevity periods above were the three longest periods ob- 
served by Potgieter in each case, and three generations were produced 
in one year. These records agree with the results obtained by the 
writer during the summer from October to March (1935 — 36) in 
Pretoria, but the adult flies did not survive through the winter in 
Pretoria. 

According to Potgieter breeding takes place during the whole 
year; Smit and du Plessis (1927) recorded adults caught in blow- 
fly traps at Middelburg, Cape in July, August, September and 
January, and at Beaufoi’t West, Elliot, Keetmanshoop, and Wind- 
hoek during the period August to March. Other observers have also 
reported that the adults may be found practically throughout the 
year. 

While making observations in the field, Mr. D. van V. Webb 
squeezed larvae from the abdomen of a Wohlfahrtia female on to 
locust hoppers that had been killed with boiling water and partially 
dried. After seven days the laiwa' were 7 mm. wide and 23 mm. long 
and did not feed any more ; they pupated soon after. No further ob- 
servations were made on this aspect by Mr. Webb, but his notes 
show that there is no doubt that WohJfahrtUi will breed in dead 
hoppers, provided, that they do not dr,v out too quickly. 

Time taken to kill a locust. 

While making his observations on W. cunffatn, Mr. Webb also 
squeezed larvae from the abdomen of a female Ciiught in the field 
on to active healthy hoppers of various stages caught at the same 
time, one larva on each hopper. The hoppers were held in the obser- 
ver’s hand and the larvae were squeezed from the abdomen of a 
female on to the hoppers at a spot behind the pronotum. The larvfe 
entered the body of the hoppers, showing that even active locusts 
could be parasitized if it were possible for the female to deposit 
larvae on their bodies. The reason why this does not happen under 
natural conditions can therefore only be the active defensive 



30 


Journal Ent. Soc. S, Africa. Vol. II. October 1939 


reactions of the locusts when the flies attack them. The length of 
time taken by the larvae to kill these locusts, the period during which 
they remained in the host, and the stage of development reached 
were as follows : — 


Number 

of 

lio^ipers 

Iiistar of Lo- 
custana parda- 
lina 

1 

Time taken to 
kill locust 
(hours) 

Interval after 
which larvae 
left the host 
(hours) 

Size 

of 

Larvae 

2 

2ii(l 

20 

49 

5 mm X 15 mm 

1 


17 


1 mm X 3 mm 

2 

51 h 

20 

90 

7 mm X 21 mm 


The size of the larva in the 3rd stage hopper was noted when 
the locust died; but the others were measured when they had con- 
sumed the internal organs, leaving only the cuticula, and were 
leaving the hoppers. The length of time taken to kill the locusts did 
not vary to a great extent. The size of the larvae appears to increase 
with the size of the hoppers, i. e. the amount of food available. 
Further field observations showed that hoppers which had been 
parasitized when moulting, followed the migrating band at first, but 
soon lagged behind, and died after a day or two. 

It is therefore apparent that the fly larvae kill their hosts within 
the very short period of about 20 to 48 hours and that they can be 
considered as very affective in this respect. 

Will a wohlfahrtia fly reared as a scavenger parasitize locusts? 

In one experiment the writer was successful in proving that 
a female fly reared on meat will parasitize a moulting hopper. 
Adult flies were isolated in pairs in small muslincovered cages, and 
fed on a concentrated sugar solution. These flies were adults from 
the second generation reared on meat, i. e. adults emerging from 
puparia received from Jacobsdal district were allowed to larvi- 
posit on meat. The flies reared from the latter were again allowed 
to larviposit on meat, and a pair of adults resulting from this 
second brood on meat were used in this experiment. They were kept 
together in their cage for twenty-five days before a fifth-stage 
moulting hopper was introduced into the cage. The female very 
soon showed her interest in the moulting hopper and deposited seven 
larvse in quick succession on it. 

These larv» entered the body of the freshly moulted adult. 
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and were allowed to feed in it; other locusts were killed by removing 
the heads, and placed with the open wound against a spiracle 
opening of the partly consumed locust. The larvse were therefore 
able to enter directly into the additional locusts provided, and they 
did BO. The larvse were full-grown after six days, and they all 
pupated on the eighth and ninth day. The resulting adults, which 
were typical Wohlfahrtia specimens, died before it could be detei*- 
mined whether they would again deposit their larvse ou meat. This 
shows (1) that adult flies obtained from larvse reared on locust 
eggs, readily larviposit on fresh beef, and (2) that in one experiment, 
a female reared on meat larviposited on a moulting locust. 

Although only this one experiment has been made, there seems 
to be no reason to doubt that individuals of one and the same species 
and race can live both as scavenger and as parasites, since other 
flies of the same generation, which were not kept away from meat, 
readily deposited their larvse on the meat provided. It therefore 
seems safe to conclude that W. euvittata will in the field either 
attack living locust, or breed in dead locusts, carrion, meat, locust 
eggs, and probably other animal matter. 

Summary of the life history. 

W. euvittata flies larviposits on their host or on the material 
in which they live as scavengers. At summer temperatures in Pre- 
toria the duration of the larval stage was found to be from eight 
to nine days; the pupal stage lasted from 2.5 to 30 days, and the 
adults larviposited twenty-five days after emergence as adults. 
Some flies have been kept alive in captivity from fifty-two to eighty- 
four days by Potgieter (1929) and three generations were bred in 
one year. 

Economic importance and possible artificial breeding. 

According to Kelly (1914) the parasitic fly Sarcophaga kelfyi 
Aldrich exercises a fairly strong controlling influence on the grass- 
hopper, Melanophtii differentials in the prairie regions of the 
western states in the United States of America. Wohlfahrtia euvit- 
tata does not exercise noticeable control on the brown locust, since 
large numbers of swarms of locusts have repeatedly resulted from 
the increase of a very small number of solitary phase individuals. 
Although the W. euvittata flies are almost always present in the 
vicinity of locust swarms, they do not seem to breed in proportion to 
the increase of the locusts, and large numbers of the fly are usually 
only observed after the swarm cycle of the locusts has reached a 
maximum. Even then only isolated bands of hoppers of the brown 
locust are destroyed by W. euvittata. 

Since it has often been suggested that this fly should be reared 
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artifically and released in the immediate vicinity of the locust 
swarms, the question naturally arises whether this method of locust 
destruction is practicable, and whether the artificially reared flies 
would be effective in destroying and controlling the locusts. The 
practicability of this method of locust control is apparently depen- 
dent on many factors in the life history and habits of the fly over 
which no control can be exercised. 

When all that is known about the life history and habits of the 
fly is considered, it is evident that the following factors will govern 
its efficiency as a parasite in the field, and its artificial rearing and 
use: — 

(I) The flies will attack the locust only under certain circum- 
stances i. e. when the eggs are newly laid, and are not yet covered 
with sand, when they are partly exposed by rodents or other pre- 
dators, or when they are starting to hatch; when the hoppers are 
moulting or when they are already sick or wounded ; only the phases 
tmnmens o(mgregan,s and gregaria are attacked, not solitaria, 

(II) There is an interval of fifty to sixty days from the time 
the larva:^ have been produced, until the resulting adults are ready 
to larviposit again, while the phase solitaria of L, pardalina pro- 
duces one generation every forty-five to fifty days. The flies are 
therefore not able to multiply at a greater rate than the locust. 

(III) Since the flies only parasitize the locust at certain critical 
times, it follows that the flies will quite often not be ready for larvi- 
position at these times; and since it has been proved that they are 
not dependent on the locusts for a medium in which to rear their 
young, they may utilize other media for larviposition, which may 
often result in the death of the larvae due to lack of sufficent food, 
exposure, or too rapid desiccation. 

(IV) It is not clear whether this is due to the lack of continuous 
observations, or whether it is an actual fact, but the abundance of 
W, euvittuta appears to be closely associated with the abundance 
of L, pardalina in the phases transiens cAmgregans or gregaria. 

The flies have sometimes been observed on carrion, but as a 
general rule they do not appear to attract much attention at times 
when locust swarms are absent. Smit and du Plessis (1927) recorded 
that from 1 % to 12 % of the flies caught in blow-fly traps in 
various localities from July 1924 to July 1925 were W, euvittata. 
The highest percentage caught was 12 % in the Beaufort West 
district during March 1925, but it should be noted that there was 
a heavy brown locust outbreak in the Cape Province during the 
season 1924 — 25. It may therefore be that W. euvittata does not 
breed rapidly in carrion under natural conditions, possibly owing 
to the presence and competition of other flies, with the result that 
it is not generally observed in large numbers. Only when swarms of 
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locusts are present, and a maximum amount of locust breeding 
material is available, do the flies appear to concentrate on the locusts 
and to increase until large numbers can be observed. If these assump- 
tions are correct, it would seem to be doubtful whether the fly 
could be reared in large numbers through many generations on meat, 
since it appears to be closely associated in some way with the 
presence of large numbers of locusts in the field. 

(V) When rearing the flies in the laboratory, it was found that 
although they readily deposited their larvse on the raw l)eef, their 
numbers did not increase, and they later died out. Observations 
showed that the stimulus of the raw beef sometimes resulted in 
larvae being extruded in a premature condition; these larvae did 
not develop further. Many larvae did not attain maturity and in 
one case it was observed that an older and bigger larva devoured a 
very small one. Very detailed and careful research will therefore 
have to be carried out, before a satisfactory technique can be 
developed for the artificial rearing of these flies on a large scale. 

Although the parasite kills the locusts when it gets a chance 
to attack, it is evident that it is greatly handicapped by limiting 
factors in its own life history and habits, and these would always 
be a great hindrance in any attempt to control locust swarms by 
making artificial use of this fly. 

This method of locust destruction would therefore not offer a 
solution of the problem of the conti*ol of the large numbers of 
locust swarms present during an invasion, and compared with 
modern methods of destruction it can be considei’ed as unprofitable 
and impracticable. 

The writer has therefore come to the following conclusions on 
the status and possible artificial utilization of Wohifahrfia cnvit- 
tata: — 

(a) There are no reliable records of any largescale destruction 
of hopper bands of L. pardalhia by the fly. It is, therefore, doubtful 
whether the fly would be able to exert any marked controlling 
influence on the numbers of the locust, even if its numbei’s were 
re-inforced by mass-breeding and liberation. 

(b) The fly is only able to attack the locust at certain critical 
periods in the development of the latter, therefore continuous and 
extensive mass-breeding and liberation would at best only result in 
partial control. 

(c) There is no evidence that the fly ever attacks phase ,^oIifaria 
of L, pardalirui in nature; it is, therefore, obvious that mass-breeding 
would not result in reduction of the numbei-s of the phase solifaria; 
this is a very serious limitation, since it would be most desirable 
to have a natural enemy that could I’educe the numbers of the phase 
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^Holitaria before a density high enough for incipient swarming is 
attained. 

(d) Although the fly has been reared in meat, and probably 
breeds in carrion in nature, it would probably not prove to be an 
easy matter to rear it on a large scale in the laboratory. 

Summary. 

The natural habitat of the locust fly, Wohlfahrtia euvittata Vill. 
coincides with that of the brown locust, Lociistana pardalinu (Wal- 
ker). This fly has been proved to be both a scavenger and a parasite. 
The females usually larviposit, and it takes fifty to sixty days from 
the time larvae are deposited for the resulting flies to reach the larvi- 
positing stage. Although the flies are able to kill locusts quickly 
and effectively, they are handicapped by their inability to parasi- 
tize locusts in all stages of development. These flies are therefore 
only beneficial to a very limited extent. There is no evidence that it 
would be worth while to undertake mass-breeding and liberation, 
since general observations have shown that this fly cannot control 
incipient swarming of the brown locust, nor is it able to destroy 
swarms already formed to any great extent, even when it is present 
in large numbers. 
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Phlaeothripidae (Thysanoptera) new to South Africa, 
with descriptions of new genera and species 

by 

C. Jacot-Guillarmod. 

Podothrips graminum Priesner. 

1937 Podothriim longicciiK Jacot-Guillarmod (in. part). 

On receiving Priesner’s description, I restudied my specimens 
of P. hmgioeps m. and found one macropterous male to belong to 
graminum. Comparison with two of Dr. Priesner’s paratypes, which 
he was kind enough to send me, proves it without doubt to be grami- 
num^ This specimen was taken at Potgietersrust, Transvaal, 
29-V-1933, on grass (J. C. Faure). 

Kamyothrips melaleucus (Bagnall). 

1 have two macropterous female specimens of Karnyothriptf 
before me which most probably belong to this species. These were 
collected at Port St. Johns, Pondoland, Cape Province, on 19-TV-1935, 
among dry leaves (C. Jacot-Guillarmod) . 

Liothrips gymnosporiae Priesner. 

I sent Dr. Priesner some specimens of a Lioihrip,H to compare 
with this g ymnosporia.' , as I thought them to be either identical with, 
or very close to this species. 1 must thank Dr. Priesner for having 
compared them with his specimens; he states: „Your specimens are 
somewhat larger, fore femora somewhat stouter, double fringe 
somewhat richer. But these are only relative differences”. 1 possess 
a number of specimens of this species, collected as follows: 

Cape Province: h''ort Cox Agricultural School, Kingwilliamstown, 
foliage of Gymnosporia sp. (probably numarosu 
Syzsz.) ; (det. Miss I. C. Verdoorn), on 29-III-1938 
( C. Jacot-Guilla rmod ) . 

Transvaal: Pretoria, foliage of Gifiiinosporia huxifolia Szysz., 

(det. Miss T. C. Verdoorn), on 7-XII-1938) (Miss 
A. F. Mean). 

This is a very common species on Gymnasporia huxifolia in 
Pretoria. 
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Cercothrips after Priesner. 

I have 22 specimens (males and females) before me which 
belong to this species. Five of the specimens Dr. Priesner was kind 
enough to determine for Prof. Faure. These specimens were collected 
at Durban, Natal, in curled leaves of Ficn^ natalenni^, on 5-lX~1922 
(J. C. Faure). 

At Escombe, near Durban, Natal, the writer collected on Ficus 
Peter sii Warb. numerous larvae, pupae and a few adults, (April 8th., 
1939). The larvae were generally found grouped together in large 
numbers, forming conspicuous bright red colonies on the surface 
of the leaves. The curling of some leaves, in which a few larvae 
were found, was probably due to a species of Gynaikofhrips which 
was found in great numbers in such curled leaves. 

This species may prove to be the same as Gigantofhrips tumeri 
Bagnall from Port St. Johns, Cape Province; if it does prove to be 
the same after authentic material or the types have been compared, 
then Bagnall’s species will fall into synonymy. 

ZULUIELLA gen. nov. 

Body not reticulate. Head about one-and-a-half times as long 
as wide, somewhat produced between the two basal antennal 
segments. Vertex not protruding and the median ocellus not over- 
hanging, cheek spines and warts absent. Eyes small, distinctly 
bulging, not produced ventrally, the head distinctly constricted at 
the hind angles of the eyes. Ocelli forming an obtuse angled isosceles 
triangle. Postocular setie distinct, shorter than the eye, rather 
widely separated, expanded at the tip. Mouth cone short and rounded, 
reaching about the middle of the prosternum. Antenna? rather heavy, 
eight-segmented, VIII not pedicellate; all sense cones moderately 
long. Prothorax about three-quarters the length of the head and less 
than twice as wide (including the coxa") as long; anterior margin 
not thickened; epimera not fused with the pronotum ; all seta? 
present, expanded at the tips. Legs rather short, fore femora and 
tibiae normal, unarmed ; fore tarsi with a distinct tooth near the 
base. Wings broadest near the base, not constricted at the middle. 
Abdomen broadest at about segment V ; tube shorter than the head, 
more or less conical, without long clothing hairs, its terminal setae 
short. 


Genotype: ZvJuieUa clistinrfa sp. n. 

This genus, as pointed out by Dr. Priesner, resembles in general 
appearance Hoplothrips (Trichothrips) from which it may be 
separated by the shape of the setae, and the strongly contricted head 
behind the eyes, the latter character reminding one of some Glypto- 
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thripini, e.g. Sagenothiips Pr., from which it may separated by the 
broader antennas, the shorter sense cones and the eighth antennal 
segment not being pedicellate. ,,C'njptothrips” fuscicauda Trybom 
seems to be closely related to the present form, but may be separated 
by the reticulations, the narrower antennae and the prothoracic setae 
being knobbed and not expanded. Trichothrips natcdensis Trybom 
may easily be separated by the shape of the head, the unarmed fore 
tarsi, and the pointed prothoracic setae, while Trichothrips trans- 
vaalethsis Hood also differs in the shape of the head, the narrower 
antennae and the pointed setae. 

Zuluiella distincta sp. n. (Fig. 1, 2). 

Female (macropterous). ... Length about 2 mm. General colour 
brownish yellow. Head uniformly brownish yellow, sligthly darker 
between the eyes and the antennae. Antennal segments 1 and II paler 
and moi'e yellow than the head; III brownish yellow, paler on the 
pedicel; IV and VIII yellowish brown, gradually becoming darker 
towards the apex of the antenna, VIII the darkest. Prothorax 
brownish yellow, the same shade as the head, pterothorax brownish 
yellow, shaded with darker brown at the sides. Abdomen pale 
brownish yellow at the base, gradually becoming darker and more 
brown caudad, so that segments VII to IX are distinctly brown; 
tube, dark brown in the middle, yellowish brown at the base and 
paler brown at the apex. All legs yellow, the femora slightly shaded 
with pale brown on the outer margins. Wings hyaline except the 
extreme bases of the fore pair which are shaded with brown. All 
setae pale yellow except those on the ninth abdominal segment which 
are shaded with brown at the base, and the terminals which are com- 
pletely shaded with brown. Mesodermal pigmentation very scant, 
where present red. 

Head distinctly longer than wide, 1.5 times as long as width at 
eyes, which is about the same as the greatest width across the cheeks. 
Cheeks evenly rounded from the eyes to the base of the head, 
distinctly narrower at the hind angle of the eyes which is 0.84 the 
greatest width. Surface of head smooth, not reticulate. Cheek spines 
absent. Eyes small, about 0.3 the len^h of the head, distinctly 
bulging, in the holotype the measurements in /x as follows: length 
61, width 38 — 41, interval 61. Post-ocellar setse minute; post-ocular 
setae wel developed, expanded at the tip, in the holotype 49 long, 
102 p. apart and 23 p from the hind margin of the eye ; dorsocephalic 
setae minute, nearer together and slightly caudad to the post-ocular 
setae. Posterior pair of ocelli about 33 p apart and their fore margin 
in a line which would mark off about the anterior fifth of the eyes ; 
median ocellus on a very slight prominence thus directed more or 
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less forward, about 21 from the posterior ocelli. Antenna about 1.7 
times as lon^ as the head ; segment III asymmetrical, with a bent 
pedicel, about 1.66 times as long as wide, slightly shorter than IV 
which is 1.62 times as long as wide, and the longest segment of the 
antenna ; segment VIII broadest at base, thus more or less broadly 
joined to VII ; shapes and chaetotaxy of segments as in figure. Sense 
cones distributed on inner (outer) surfaces as follows: III 1 (1), 
IV 2 (2), V 1 (1 + 0, VI 1 (1 1), VII one on dorsum; in the right 

antenna of the holotype they are III 1 (2), otherwise normal. Sense 
area on segment II within the apical half of the segment. Mouth 
cone short, broadly rounded, just about reaching the middle of the 
prosternum. 

Prothorax shorter than the head, along the median line of the 
pronotum about 0.74 the length of the head and, including the coxae, 
about 1.88 times as long as wide. Surface smooth; median thickening 
absent; epimera not fused with the pronotum. Usual seta^ present, 
expanded at the tip, in the holotype measuring as follows in /x*. 
antero-marginal 37, antero-angular 82, mid-lateral 15, epimeral 
57 — 68, postero-marginal 53, coxal 41. Pterothorax wider than the 
prothorax, slightly narrowed posteriorly ; mesonotum with indistinct 
reticulations anteriorly. Winui^ not narrowed in the middle, fore 
wings about 18 times as long as wn'dth at middle; duplicated cilia on 
its hind margin absent. Subbasal seta on the fore wing expanded 
at the tip, more or less forming a right-angled triangle, their measu- 
rements in the holotype in /< as follows; a) 25, b) 22, c) 29. Fore 
legs rather short, slightly enlarged, femora an tibia unarmed, tarsus 
with a large curved tooth, slightly shortei’ than the width of the 
tarsus; middle and hind legs normal, rather shoi-t. 

Abdomen broadest at segment V where it is broader than the 
pterothorax, thence gradually narrowing to the tube. Wing-retaining 
seta represented by a pair of straight seta\ expanded at the tip 
and about 45 /t long. Pores on terga I-IV in the holotype 71, 45, 82, 
40 /X apart respectively. Tube short and conical, about 0.68 the length 
of the head and 1.68 times as long as its own greatest subbasal width 
which is about twice its least apical width. All major seta on 
segments II-VI expanded at the tip; those on VIT expanded at the 
tip except the external lateral pair which are pointed; the dorsal 
seta on VIII expanded at the tip while the lateral pairs, those on IX 
and the terminal are pointed. Longest seta on segment IX shorter 
than tube, 100 — 100 /x long. Longest terminal seta 82 — 97 // long. 

Measurements of female (holotype) in mm Length (distended) 

2.30; head, median dorsal length 0.212, width across eyes 0.141, least 
width at hind angles of eyes 0.118, greatest width across cheeks 
0.141 ; prothorax, median length of pronotum 0. 156, width (including 
coxa) 0.284; pterothorax, greatest width 0.307; abdomen, greatest 
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width (segment V) 0.322; tube, length 0.133, greatest subbasal 
width 0.079, least apical width 0.037. 

Antennal segments 12345678 
Lengths in 32 40 53 55 51 50 45 29 

Widths in /t 40 37 32 34 29 26 24 13 

Total length of antenna 0.355 mm. 

Described from three macropterous females, collected at Hluhlu- 
we, Zululand, two in „grass sweepings” on 2-III-1937 (C. Jacot- 
GuiUarmod) and one in „grass sweepings mostly Themeda triandra” 
on 22-11-1937 (C. Jacot-Gnillarmod). 

The affinities of this species are discussed under the genus. 

AGROTHRIPS gen. nov. 

Head narrow, more than 1.5 times as long as broad, smooth; 
cheeks subparallel, with no spines; vertex not elevated or over- 
hanging; ocelli absent; post-ocular sete pointed, placed close to the 
hind margins of the eyes and cheeks. Antennae eight-segmented, 
broad, segment III with a shelf-like ringlet near the base, VII the 
longest esgment; VIII broadest at the base thus rather closely con- 
nected with VII; sense cones small and difficult to see; sense area 
on II near the apex. Mouth cone broadly rounded, attaining about 
the middle of the prosternum. Prothorax not transverse, including 
the coxa; about one-and-a-half times as wide as long and not quite 
three-quarters the length of the head; median dorsal thickening 
absent ; antero-marginal, mid-lateral and coxal setse vestigial, antei o- 
angular set«e very short, weak and pointed; epimeral and postero- 
marginal setae normal, pointed. Suture between the meso- and meta- 
notum absent. Wings absent. P’ore legs short, slightly enlarged; 
fore tarsus with a forwardly directed, curved tooth (as in Karnyo- 
thrips) in both sexes; middle and hind legs short. Abdomen long; 
tube short, about half the length of the head. 

Genotype: Agrothrips priei^neri sp. n. 

Although the specimens are apterous, there is little doubt that 
this form belongs to the Haplothripini, closely allied to Apterygo- 
thrips Pr., Cephaiothrips Uzel and Bagnalliella Karny; from all 
three it may be separated by the shape of the third antennal segment, 
the Kamyothrips-like tooth on the fore tarsus, the fused condition 
of the metathorax, and the seventh antennal segment being the 
longest of the segments. In the arrangement of the sense cones it 
appears to come nearest to Cephaiothrips. The tooth of the fore 
tarsus suggests Karnyothrips Watson, but from this genus the 
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present one differs in the shorter anal setae, the shape of the third 
antennal segment and the absence of wings. The shelf-like ringlet 
near the base of the third antennal segment allows comparison with 
Hadothrips Pr. and Priesneria Bagn. ; it differs, however, accor- 
ding to Dr. Priesner, who was kind enough to examine this form, 
from the latter in not having enlarged fore and hind femora, and 
from the former in that form having long, slender antennae and 
legs, transverse pterothorax, no tarsal tooth and knobbed bristles. 

Agrothrips priesneri sp. n. (Fig. 3, 4). 

Female (Apterous). Length about 2 mm. General colour yellow 
except for the following; antennal segment IV slightly darker; V 
brownish yellow, tinged with brown at the apex and the latenil 
margins ; VI yellowish brown, paler near the base, the extreme base 
having a brown ring; VII and VIII brown. Tube brown with the 
extreme base abruptly yellow. Each tarsus with a black spot and 
the extreme apices of the maxillae black. All setae hyaline. Meso- 
dermal pigmentation absent. 

Head much longer than wide, 1.79 times as long as the width 
across the eyes and 1.73 that at the greatest width across the cheeks; 
smooth ; vertex not elevated nor overhanging ; cheeks subparallel, 
slightly converging to the base of the head where the width is 0.88 
the greatest width across the cheeks; a narrow but distinct sub- 
basal thickening present. Eyes evenly curved with the cheeks, rather 
flat, about 0.3 the length of the head, their measurements in /i as 
follows: lengths 59, width 26, interval about 63. Ocelli absent. Post- 
ocular setje pointed, 10 /<. long. 95 // apart and 11 from the posterior 
margin of the eyes, rather close to the lateral margin of the head. 
No other conspicious seta^ on the head. Anienruv 1.50 times as long as 
the head, broad; segment II longer than III wich is asymmetrical 
and with a shelf-like i-inglet near the base, 1.44 times as long as 
wide, subequal to VI and longer than VIII but shorter than IV and 

V which are subequal, and VII which is the longest of all segments; 
IV 1.54 times as long as wide, V 1.64 and VII 2.30 times as long 
as wide: sense cones small and difficult to see, distributed on the 
inner (outer) surfaces as follows: III 0 (1), IV 1 (1), V 1 (1), 

VI 1 (0 -(-'), VII one on the dorsum. Mouth cone short and broadly 
rounded, reaching about the middle of the prostemum. 

Prothorax along the median line of the pronotum about 0.71 
the length of the head and, including the coxa*, 1.54 times as wide as 
long; surface of the pronotum smooth; median thickening absent; 
epimera not fused with the pronotum. Seta? greatly reduced, the 
antero-marginals, mid-laterals and coxals vestigial, the antero-mar- 
ginals 13 n long, pointed, the epimerals 47 n and the postero-mar- 
ginals about 26 /i, both pointed. Pterothorax narrower than the pro- 
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thorax (including the coxae); the suture between the meso- and 
metanota obsolete; wings absent. Legs short, fore legs slightly 
thicker than the middle and hind pairs; fore tarsus armed with a 
forwardly directed curved tooth similar to that in Kamyothrips. 

Abdomen long and narrow, widest at about segment IV where 
it is distinctly broader than the pterothorax as well as the pro- 
thorax. Distances apart of the pores on terga I to IV in fx as follows : 
63, 18, 18, 20 respectively. Tute short and stout, 0.52 the length of 
the head and 1.91 times as long as the greatest subbasal width 
which is 1.83 times the least width at the apex; the sides more or 
less straight, clothing hairs absent. Longest setae on segment IX 
164 IX long, longer than the tube or the terminal setae which are 143 fx 
long and thus also longer than the tube. All abdominal setae pointed, 
those on segments II — VII rather inconspicuous. 

Measurenumts of female (holotype) in mm. ... Length 
(distended) 2.06; head, median dorsal length 0.202, width across 
eyes 0.113, greatest width across cheeks 0.117, least width 
at base 0.103; prothorax, median length of the pronotum 0.143, 
width (including the coxae) 0.220; pterothorax, greatest width 0.171 ; 
abdomen, greatest width (segment IV) 0.241; tube, dorsal length 
0.105, greatest subbasal width 0.055 ( least apical width 0.030. 

Antennal segments 12345678 
Lengths in m 32* 42 :36 40 41 36 46 29 

Widths in 33 31 25 26 25 22 20 11 

Total lengths of antenna 0.302 mm. 

* Thi.s is the total length of the segment, the length of the 
segment visible outside its socket in the head being only 21 ix. 

Male (Apterous). Length about 1.2 mm. In colour as well as 
in structui'e the male is identical with the female except for the 
generally smaller size, thus the description of the female will also 
hold for the male. Unfortunately both males in hand have been 
slightly pressed out of shape so that the widths of the head, pro- 
thorax, pterothorax and abdomen are not true. 

Measurements of allotype (male) in mm. ... Length (distended) 
1.36; head, median dorsal length 0.148, width across eyes 0.094, 
greatest width across cheeks 0.103; eye, length 0.045, width 0.022, 
interval 0.049; post-ocular setae, length 0.026, distance apart 0.084, 
distance from posterior margin of eye 0.008; prothorax, median 
length of pronotum 0.116, width (including coxae) 0.166; ptero- 
thorax, greatest width 0.169; abdomen, greatest width (segment V) 
0.182; tube, dorsal length at least 0.079, greatest subbasal width 
0.042, least apical width 0.024; longest seta on abdominal segment 
IX, length 0.136; longest terminal seta, length 0.118; pores on terga 
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I — IV, distances apart 0.043, 0.016, 0.011, and 0.013 respectively. 
Antennal segments 1234 5 678 

Lengths in ,i 26 37 28 32 32 29 40 29 

Widths in 28 25 18 21 21 20 16 9 

Total length of antenna 0.248 mm. 

Described from three specimens, one female and two males, all 
apterous, collected at Hluhluwe, Zululand, as follows: 2 males on the 
grass Themeda triandra Forsk on 24-1-1937 (C. Jacot-Guillarmod) ; 
1 female from grass sweepings on 22-11-1937 (C. Jacot-Guillarmod). 
The affinities of this form have been discussed under the genus. 

1 take pleasure in dedicating this interesting new form to Dr. 
Priesner of Cairo, Egypt. 

Dichsetothrips xosa sp. n. (Fig. 5, 6). 

Female. (Macropterous). Lengths about 3.5 mm. General colour 
dark brown. Head very dark brown, slightly paler at the base. 
Antennal segment I dark brown, paler than the head; 11 dark brown, 
paler at the apex; III yellow for the basal half, apical half shaded 
with brown which becomes darker apically ; IV brown, extreme base 
yellowish and the rest of the basal half slightly paler than the apical 
half; V — Vlll dark brown, stalk of V paler, Vll and VllI slightly 
pale}’ than V and VI. Prothorax and pterothoi’ax dai’k brown tinged 
with yellow, distinctly paler than the head. Abdominal segment II 
brown tinged with yellow, darker at the sides, the abdomen theiice 
gi-adually becoming darkei- to the tube, which is almost black, and 
darker than the head; segments II — V darker along the sides. All 
femora and middle and hind tibia* dark brown, paler than the head ; 
fore tibia; yellowish bi-own, paler along the inner margin, the pale 
portion becoming wider at the base and at the apex; fore tarsi 
yellow, slightly tinged with brown on the outei- mai-gin; middle 
and hind tarsi dark greyish brown. Wings completely hyaline. Cheek 
spines dark brown ; all other spines and seta* of a pale bi'ownish 
yellow, the tei’minals being bi’own at the base. Mesodermal pigmen- 
tation bright red. 

Head longer than wide, 1.31 times as long as the gi’eatest width 
across the cheeks; vertex not produced; cheeks subparallel, slightly 
convei’ging near the base to form a basal collar; dorsal and lateral 
surfaces with indistinct cross lines, thus giving a slightly roughened 
appearance to the cheeks, which are set with about six small pointed 
spines, about 13 /i long. Post-ocular setfe long, blunt, 169 ju long, 
164 fi apart and about 15 /«, from the posterioi- mai'gin of the eye; 
post-ocular setae about 1.5 the length of the post-ocellars which are 
also blunt, 107 /i long, 51 ft apart and about 20 g from the posterior 
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margin of the posterior ocelli; dorsocephalic setae rather weak 
and pointed, 36 i>. long, 102 /t apart and about 87 /t from the eye. Eyes 
about 0.3 the length of the head, somewhat flattened laterally, the 
postero-angular ommatidia larger than the rest, measurements of 
eyes in /t as follows: length 92, vridth about 56, interval about 102; 
anterior margin of the posterior pair of ocelli placed in a line which 
would mark off about the anterior quarter of the eyes. 77 /x apart, 
38 II from the median, ocellus and about 15 /x in diameter. Antenna; 
stout, about 1.8 times as long as head; segment III 2.97 times as 
long as wide and 1.43 times as long as IV ; IV 2.03 times as long as 
wide and 1.05 times as long as V ; from III gradually becoming- 
shorter until VIII which is the shortest of the segments; shape and 
chaetotaxy of segments as in figure; sense cones short (the outer on 
III 21 /i long), distributed on the inner (outer) surfaces as follows: 
III 0 (1) plus 1 ventrally, IV 1 (1) plus 1 ventrally, V 1 (1 '), 

VI 1 (0 -j- '). VII one on dorsum. Mouth cone broadly rounded, 
reach about the middle of the prosternum. 

Prothorax along the median line of the pronotum 0.67 the 
length of the head, and, including the coxae, 2.20 times as wide as 
long smooth; the usual setae present, long and rather blunt, except 
the antero-marginals which are vestigial, and the coxals which are 
represented by two thinner and one thicker spine 23 /x and 13 /t long 
respectively; two setae present on the epimeron, the usual long one 
and a shorter pointed seta 33 /x long ; measurements in /x of the other 
setae as follows: antero-angular 72, mid-lateral 174, epimeral 174, 
postero-marginal 151. Pterothorax wider than the prothorax 
(including the coxae), sides converging posteriorly; frontal half of 
the mesoscutum cross-wrinkled, otherwise like the metascutum, 
almost smooth. Fore wing about 13 times as long as width at the 
middle, slightly expanded apically, with 15 — 16 duplicated cilia on 
on the hind margin. Two conspicuous, bjunt, subbasal setae present 
with a third short pointed one between them, their measurements 
in it, as follows: a) 97, b) 16, c) 102, their distances apart a-b 24 /x, 
b-c 17 /X, Fore legs moderately enlarged, the fore femur 300 long 
and 136 x/ wide, fore tibiae 211 /x long and 62 /x wide, fore tarsus with 
conspicuous beak-like tooth, slightly shorter than the width Of the 
tarsus; fore femur with short stout spines on its hind outer angle 
and a lojig thin seta about in the middle of its outer margin. Middle 
and hind legs normal. 

Abdomen slightly wider than the pterothorax, widest at seg- 
ments IV and V, sides subparallel from II-V, then converging to 
the tube; tergum I slightly net-like; the distances of the pores on 
terga I — IV in /x as follows: 38, 33, 44, 54, respectively. Tube more 
strongly narrowed at about the apical sixth and conspicuously con- 
stricted at the apex, about 1.14 times as long as the head and about 
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2.9 times as long as width at the base which is nearly three times 
that at the apex. Longest setse on segment IX shorter than the tube, 
300 fx long and the terminals shorter than these, 233 n long. 



Fig. 1. Zidmella distincta sp. n., head and prothorax of female paratype. 
Fig. 2. Zuluiella distincta sp. n., left antenna of female holotype. 

Fig. 3. Agrothrips priesncri sp. n., left antenna of female holotype. 

Fig. 4. Agrothrips priesneri sp. n., head and prothrox of female holotype. 


MeasurementH of holotype (female) in mm. Length (distended) 
3.67; head, median dorsal length 0.311, width across eyes 0.225, 
greatest width across cheeks 0.237, width across basal collar 0.228, 
width at base of antenna 0.112; length of inter-antennal process 


4 
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0.028 ; prothorax, median length of pronotum 0.207, width (including 
coxa}) 0.455 ; pterothorax, greatest width 0.522 ; abdomen, greatest 
width (segments IV and V) 0.544; forewing, length 1.284, width at 
middle 0.102 ; tube, length 0.356, greatest subbasal width 0.123, least 
apical width 0.054. 

Antennal segments 12345678 
Lengths in ,i 51 70 113 79 75 71 55 47 

Width in /x 50 43 38 39 37 34 26 15 

Total length of antenna 0.561 mm. 

Described from one macropterous female collected at the 
„Manor House”, Fort Beaufort, Cape Province, in dry pods of Cassia 
Iscvinatu L. on 30-111-1938 (C. J acot-GuilUxrmod) . This species seems 
to be rather rare; a thorough search was made but no other 
specimens could be found. 

The present species differs from D. bfevicoilis Hood, the genotype, 
in that brericollis has the fore margin of the pronotum thickened, 
rudimentary antero-angular setse and the antennal segment IV 
longer than HI; D. beesoni Moulton differs in the paler foi’e tibise, 
the slightly shaded wings and the head being 1.5 times as long as 
broad. D. williamsi Karny has strong cheek spines and 40 duplicated 
cilia on the fore wing. D. penicillafm Priesner has strong cheek 
spines and pedicels of antennal jonts 6 and 7 broader. 1 am greatly 
indebted to Dr. Priesner for examining this species for me and 
giving me the above comparisons. He further compared it with a 
new nndescribed species of his from the Congo, which differs in the 
yellow-brown fourth antennal segment, longer and more slender head, 
somewhat narrowed towards the base, and more conical tube, which 
is less strongly constricted apically. 

Elaphrothrips edouardi sp. n. (Fig. 7, 8). 

Male (brachypterous). ... Length about 5. 0mm. distended. 
General colour very dark brown to black. Head uniformly dark 
brown to black. Antennal segment I dark brown, a shade paler than 
the head; II dark brown, paler at apex and outer margin; III yellow, 
shaded with brown for about the apical fifth; IV brown, paler for 
the median third, this median portion sometimes of a distinctly 
yellowish tinge; V — ^VIII dark brown, the same colour as the head. 
Prothorax dark brown to black. Pterothorax dark brown to black 
except the membranous parts which are reddish brown. Abdomen 
dark brown. Fore coxae and femora dark brown, paler than the head; 
all trochanters greyish yellow; fore tibiae dark yellowish brown, 
paler at the extreme base; fore tarsi brownish yellow; middle and 
hind femora dark brown; tibiae dark brown with the extreme bases 




Fig. 6. Dichsstothrips xosa sp. n., head and prothorax of female holotype. 

Fig. 6. Dichwtothrips xosa sp. n., left antenna of female holotype. 

Fig. 7. Elaphrothrips edouardi sp. n., right antenna of male paratype. 

Fig. 8. Elaphrothrips edouardi sp. n., head and prothorax of male paratype. 




Fig 9. Elaphrothrips niger sp. n., head and prothorax of male paratype. 

Fig. 10. Elaphroihrips niger sp. n„ left antenna of male Paratype. 

Fic* 11 Elaphroihrips transvaalensis sp. n., right antenna 

FiJ 12.’ FAaphrothripe tramvaalevsis .sp. n., head and prothorax of male holotype. 
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paler; tarsi g’reyish brown. Head and prothoracic setse tinned with 
brown; abdominal setse, (excepting the terminals which are dark 
brown at the base) tinged with yellow. Mesodermal pigment present, 
bright red. 

Head 2.15 — 2.35 times as long as width at the eyes and 2.0 — 2.2 
times as long as the greatest width across the cheeks, which is near 
the base ; weakly produced beyond the eyes, the process about 0.28 — 
0.33 as long as the greatest width of the head across the cheeks, 
about 1.64 — 1.96 as wide at base as its own median length and 1.70 — 
2.03 times as wide at the base of the antennsp as its own median 
length, nearly as broad at the base as at the base of the antenme, 
sides concave. Cheeks not subparallel, fairly straight diverging from 
shorty behind the eyes (at the origin of the first cheek spines) to 
near the bases, flaring as usual to the eyes, forming short but usually 
distinct tempora; the length of the cheek about 1.60 — 1.65 the least 
width of the head, set with about four or five slightly knobbed major 
seta?, the anterior pair the longest, 38 — 51 /i long. Ante-ocellar sete 
about 130 IX long, similar to the post-oculars. Post-ocellars pointed, 
placed about in a line which would mark off the middle of the eye, 
about 36 — 51 /i long, i. e. about equal to the dorsocephalics (33 — 
19 /O which are placed about 113 /a from the eye and 72 ji apart. 
Post-oculars slightly broadened at the tip, about 140 //. long, 138 n 
apart and about 36 n from the poster! oi’ margin of the eyes. Eyes 
prominent, rather flattened, with a slight notch near the posterior 
external angle, only 0.22 the length of the head ; those of one of the 
paratypes measuring as follows: lengths 123 /i, width 69 /i, interval 
107 /L. Ocelli of the posterior pair with their fore margins in a line 
which would mark off about the anterior quarter of the eyes, their 
diameter 21 /i, interval 69 // and distance from the median ocellus 
61 /i. Antenna slender, about 1.6 times as long as the head, segments 
V — VII produced ventrally at the apex; III about 4.76 — 5.38 times 
as long as its own width and 1.2 — 1.3 times the length of IV which 
is about 3.9 — 4.2 times as long as wide and 1.1 — 1.2 times the length 
of V ; shape and chjetotaxy of segments as shown in figure. Sense 
cones slender and short (outer one on III about 40 /t long), distri- 
buted on inner (outer) surfaces as follows: III 1 (1), IV 1 (2) plus 
1 ventrally, V 1 (1 ' -), VI 1 (()■+ ^), VII 1 on dorsum. Mouth cone 
short, attaining about the middle of the prosternum ; the acute 
labrum not quite reaching the broad rounded anterior margin of the 
labium. 

Prothorax along median line of the ])ronotum about 0.5 times 
as long as the head and (including the coxa') about twice as wide 
as long, very faintly sculptured along the posterior margin and the 
sides. Epimeron not fused with the pronotum. Usual setse present, 
all slightly knobbed, excepting the antero-marginals which are 
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pointed, measuring as follows: antero-marginal 33 — 41 /x, antero- 
angular about 50 — 60 /x, mid-lateral 44 — 92 ft epimeral 102 — 133 /t, 
postero-marginal 77 — 105fi, coxal 54 — 110 /t; the epimerals arising 
from low tubercles. Fore legs enlarged, in the holotype measuring 
as follows: fore femora, length (width) 511 (210) /x, fore tibiae 
length (width) about 154 (85) ju,; fore tibiae with a distinct swelling 
on the inner surface near the apex ; fore tarsi with a strong back- 
wardly-curved tooth near the base, slightly longer than the width 
of the tarsus. „Sickle— shaped” spine at the apex of the fore femora 
absent, other setae slightly knobbed at the tip, those on the external 
basal angle measuring abaut 50 /t in length. Middle and hind legs 
normal. Pterothorax wider than the prothorax (including the coxae). 
Wings pad-like with two setae measuring about 79 — 87 jn and 154 ft 
respectively. 

Abdovicn rather broad, distinctly broader than the pterothorax, 
evenly narrowing from the second segment to the tube; the lenghts 
in /I in the holotype of the segments VI — IX about 255, 244 and 189 
respectively. Longest setae on segment IX constantly longer than the 
tube, 378 — 511 /t long. Tube 0.66 — 0.71 the len^h of the head and 
2.68 — 2.90 its own greatest subbasal width which is slightly more 
than the apical width. Terminal setae shorter than the tube, 300 — 
367 fi long. 

Measurements of holotype (male) in mm. ... Length 4.77 
distended ; head, median dorsal length 0.522, width across eyes 0.243, 
width across cheeks at posterior angles of eyes 0.235, least width 
behind eyes 0.223, greatest width across cheeks near base 0.253, 
width across basal collar 0.258; head process in front of eyes, length 
0.072, width at base 0.133, width at base of antenna 0.143 ; pro- 
thorax, median length of pronotum 0.284, width (including coxje) 
0.551 ; pterothorax, greatest width 0.589 ; abdomen, greatest width 
(at segment II) 0.789; tube, dorsal length about 0.367, greatest sub- 
basal width 0.128, least apical width 0.064. 

Antennal segments 12345678 
Length in /x 59 79 205 166 143 97 67 72 

Width in /t 68 42 41 41 38 30 28 20 

Total length of antenna 0.888 mm. 

Female (brachypterous). Length 3.6 mm. General colour similar 
to that of male, differing in that the fore tibiae are dark and antennal 
segment IV is never distinctly paler in the middle. In structure it is 
also similar to the male, differing from the male in the points given 
below. The head is relatively shorter 2.02 — 2.26 times as long as 
wide across the eyes and 1.88 — 2.11 as long as the greatest width 
near the base; it is always narrower across the basal collar than 
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across the greatest width near base ; cheeks relatively shorter, 1.45 — 
1.63 times as long as the least width of the head behind the eyes. 
The head projection in front of the eyes somewhat shorter, 1.72 — 
2.03 times as wide at base as long. Cheek spines shorter, the first 
31 — 41 /I long. Antennal segment VIII as compared with VII longer. 

Prothoracic setse longer, their lengths in fi as follows: antero- 
marginal 31 — 51, antero-angular 36 — 72, mid-lateral 87 — 102, 
epimeral 118 — 159, postero-marginal 102 — 123, coxal 51 — 74. Setse 
on fore legs weaker; tooth on fore tarsus very weakly developed, 
represented by an obtuse-angular swelling. Abdomen broader and 
not narrowing down so evenly to the tube. Tube relatively longer, 
0.77 — 0.85 times the length of the head. Longest setse on abdominal 
segment IX longer, 400 — 500 n long. 

MeoHuremPtits of allotype (female) in mm. — Length 3.6 (nor- 
mal) ; head, median dorsal length 0..539, width across eyes 0.246, 
width across cheeks a hind angle of eyes 0.241, least width behind 
eyes 0.230 ,greatest width across checks near base 0.261, width across 
cheeks near base 0.261, width across basal collar 0.248; head process 
in front of eyes, length 0.072, width at base 0.136, width at base 
of antenna 0.143; prothorax, median length of pronotum 0.278, 
width (including coxa') 0.511; pterothorax, greatest width 0.656; 
abdomen, greatest width (segment) 0.789; tube, dorsal length 0.433, 
greatest subbasal width 0.069. 

Antennal segments 1 2 3 1 5 6 7 8 

Length in 59 72 197 161 136 97 67 79 

Width in /. 68 42 40 41 37 32 29 21 

Total length of antenna 0.868 mm. 

Female (macropterous). The macropterous form of the female 
is identical with the brachypterous form except for the fully 
developed clear wings, with 17 — 26 duplicated cilia on the fore wing 
and subbasal seta measuring as follows: a) 71 — 77 fj., b) 77 — 82 n, 
c) 169 /i; the first two are blunt and the third is pointed. Fore wing 
about 1.6 mm. long. 

Described from 38 specimens, 15 males (all brachypterous) and 
23 females (15 brachypterous and 8 macropterous) all collected in 
Pretoria, Transvaal, as follows: under bark of oi’ange tree, 
2.3-II-1939 (E. Bedford); on a dead branch of lemon tree, 21-1-1939 
(E. Bedford); Diiranta flowers, 24-1-1939 (Miss A. F. Heart); under 
bark of orange, 15-111-1939 (E. Bedford). 

I take great pleasure in naming this new species after my 
father, whose interest and constant encouragement have always 
been of great help to me. There is little doubt that this species is 
viviparous as one of the females contained two well-developed larvae 
in the abdomen. 
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The present species may be separated from alle other South 
African species (except E. oculatus Moult., described from Abyssinia 
and now recorded from South Africa) by its short head, just about 
twice as long as width near base. From E. gnidiicola (Hesse) and 
E.. powelli Jac.-Guil., the only previously known species with dark 
fourth antennal segments, it may further be separated by the 
absence of a „sicklc-sfMped” spine on the fore femora of the male, 
the shorter head process before the eyes, and the absence of a 
roughened area on the pronotum of the male. From E. mayrvei Pr. 
it differs in the paler antennal segment. E. jeanneli Bagn. and 
E. laticeps Bagn. differ in the paler IV and V antennal segments 
and the longer tube, while E. breviceps Bagn. differs in the shorter 
head, the greater number of duplicated cilia on the fore wing (44 
compared with 24 — 26) and the shorter head process in front of 
the eyes. The species, however, to which the present one appears to 
be most closely related is E. oculatm Moulton from wich it differs 
as follows: — 1) the longer tube, 2) the paler head and prothoracic 
setae, 3) the longer post-ocellar setae as compared with the dorso- 
cephalic setae (36 — 51 : 36 — 49 as compared with 21 : 56 ^t), 4) the 
longer setae on abdominal segment IX of the female, 5) abdominal 
tergum VII longer than VIII compared with shorter than VIII in 
the males of oculatm. 

Elaphrothrips oculatus Moulton (Fig. 13). 

1928. Moulton, Ann. Mag. Nat. Hist., (10), II, p. 243. 

Male (hitherto undescribed) (macropterous). Length 4.8 mm. 
(distended). General colour dark brown to black except the following: 
antennal segment II slightly paler at the apex. III pale brownish 
yellow with about the apical third shaded with brown, IV dark 
brown with the basal half a shade paler; fore tibiae and tarsi dark 
yellowish brown, the tooth of the tarsi the palest ; articulation of the 
middle and hind legs greyish. Wings hyaline. Head and prothoracic 
setae dark brown ; abdominal setae yellow with the outer pair on seg- 
ment IX and the terminals shaded with brown at the base. 

Head 2.31 — 2.39 as long as the width across the eyes and 2.17 — 
2.23 as long as the greatest width across the cheeks near the base : 
weakly produced in front of the eyes, the process about 0.30 — 0.32 
as long as the greatest width of the head across the cheeks, about 
1.63 — 1.75 as wide at base as long and 1.72 — 1.88 as wide at base 
of the antennm as long, slightly narrower at base than at the base of 
the antennae, sides more or less straight. Cheeks diverging from 
shortly behind the eyes to near the base, flaring as usual to the 
eyes, forming short tempora. Head at the basal collar slightly wider 
than at its widest across the cheeks. Cheeks about 1.78 — 1.84 times 
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as long as the least width of the head a short way behind the eyes, 
set with about 5 slightly knobbed spines, the first the longest, 
51 — 56 /X long. Post-ocular setae slightly expanded near the tip, 
about 174 — 192 /t long, 49 /x from the eye and 133 /x apart; ante- 
ocellar setae similar to the post-oculars, about 138 /x long. Post- 
ocellar setae small, pointed, about 21 /x long, much shorter than the 
dorsocephalic which are 56 /x long, 77 /i apart and 159 — 174 /x from 
the posterior margin of the eye. Eyes prominent, slightly bulging, 
with a slight notch near the posterior externa angles, about 0.25 
the length of the head; their measurements in one cleared specimen 
as follows: length 143 /i, width 77 /x, interval 100 /x. Ocelli of the 
posterior pair with their fore margins in a line which would mark 
off about the anterior third of the eyes, their diameter about 21 /x, 
interval 69 /x and their distance from the median ocellus 74 /x. 
.Antennae slender, about 1.5 — 1.7 times as long as head; segments 
V — VII slightly produced ventrally at the apex ; segment III about 
4.51 — 5.11 times as long as wide and 1.22 — 1.29 times as long as 
IV ; IV about 4.05 — 4.07 times as long as wide and 1.18 — 1.22 times 
as long as V. Sense cones short (outer on III 36 — 41 /x long) and 
slender, their distribution on inner (outer) surfaces as follows: 
III 1 (1), IV 1 (2) plus 1 ventrally, V 1 (1 ' -), VI 1 (0 + »), VII 
1 on dorsum. Mouth cone short, reaching about the middle of the 
prosternum, the acute labrum not quite reaching the broadly 
rounded fore margin of the labium. 

Prothorax along the median line of the pronotum about 0.56 
the length of the head and 2.01 as wide (including the coxte) as 
long; faintly reticulate along the anterior and posterior margins, 
along the sides and median thickening. Usual setje present, slightly 
knobbed excepting the fore marginals which are pointed; their 
measurements in g as follows: antero-marginals 31, antero-angular 
59, mid-lateral 79, epimeral 128, postero-marginal 102, coxal 102, 
the epimerals on slight tubercles and the coxals on distinct protu- 
berances. Fore femora and tibia* enlarged; in addition to the usual 
either blunt or slightly knobbed set?e and spines, a thick spine 
present at the outer hind angle about 41 n and 10 /i wide at base; 
„sickl6shaped” spine at apex absent; tai-sus with a strong tooth, 
longer than the width of the tarsus, and with a slight backward 
curve. Middle and hind legs normal. Wings well developed, fore 
wing about 1.51 mm. long and 0.123 mm. wide at middle, with 
25 — 28 duplicated cilia; the subbasal seta? measuring as follows: 
a) 51 — 56 /X, b) 72 /x, c) 138 — 154 fi, the first two blunt and the 
third pointed. Pterothorax about as broad as the prothorax including 
the coxae. 

Abdomen broader than the pterothorax, broadest at segment II, 
thence gradually narrowing to the tube, the lenglhs of terga 
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VII — IX in p. as follows: 261, 274, 212, respectively. Longest setae 
on segment IX about 456 — 473 p long, constantly longer than tube 
which is about 0.75 the lengths of the head, 3.2 as long as the 
greatest subbasal width which is about twice the least apical width. 
Terminal setae 344 — 367 p long, shorter than the tube. 

Measurements of allotype (male) in mm. Length 4.77 
(distended) ; head, median dorsal length 0.600, width across eyes 
0.251. width across cheeks at hind angles of eyes 0.238, least width 
behind eyes 0.223, greatest width across cheeks near base 0.264, 
width across basal collar 0.266 ; head process in front of eyes, length 
0.082, width at base 0.138, width at base of antennae 0.151 ; pro- 
thorax, median length of pronotum 0.289, width (incluiding coxae) 
0.589; pterothorax, greatest width 0.589; abdomen, greatest width 
(segment II) 0.622; tube, dorsal length about 0.433, greatest sub- 
basal width 0.133, least apical width 0.066. 

Antennal segments 12345678 
Length in p 12 79 210 171 141 92 69 74 

Width in p 75 45 42 42 40 34 30 20 

Total length of antenna 0.908 mm. 

Female, (macropterous). Length about 4. 0mm. General colour 
similar to that of male except that segment IV of antenna is 
unifonn.ly dark brown; the fore legs are the same colour as the 
middle and hind legs, generally only a dark brown and not black. 
Structurally the two sexes are also very similar, differing in that 
the female has a relatively shorter head, about 2.10 — 2.19 as long 
as width across eyes and 1.92 — 2.05 as long as the greatest width 
across the cheeks, the head being always narrower across the basal 
collar than at the greatest width across the cheeks; head process 
in front of eyes shorter, 1,80 — 1.97 times as wide at base as long; 
cheek relatively shorter, 1.60 — 1.77 times as long as the least width 
of the head behind the eyes ; cheek spines shorter, the first 31 — 36 p 
long. Prothorax along the median length of the pronotum relatively 
shorter, 0.43 the length of the head, and (including the coxae) 2.32 — 
2.42 as wide as long; prothoracic setae usually longer, measuring as 
follows: antero-marginal 56 p, antero-angular 56 p, mid-lateral 
107 p. epimeral 159 p, postero-marginal 128 p, coxal 87 p\ fore legs 
not greatly enlarged with weaker spines and tarsal tooth represented 
by a fairly sharp, obtusely angular swelling, directed slightly for- 
ward. Abdomen more rounded ; tube longer, 0.86 — 0.90 the length 
of the head ; longest setae on segment IX usually longer, 522 — 533 p 
long; terminal setae 333 — 356 p long, about the .same length. 

Measurements of female specimen in mm. — Length 5.13 (fully 
distended) ; head, median dorsal length 0,539, width across eyes 
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0.246, width across cheeks at hind angles of eyes 0.230, least width 
behind eyes 0.220, greatest width across cheeks 0.276, width across 
basal collar 0.266 ; head process in front of eyes, length 0.069 ; width 
at base 0.131, width at base of antennae 0.138; prothorax, median 
length of pronotum 0.230, width (including coxae) 0..5.56; ptero- 



Fig. 13. ElaplD’othriits ocidatus Moulton, head and prothoraj of male. 

thorax, greatest width 0.611; aibdomen, greatest width (segment II) 
0.722; tube, dorsal length 0.173, greatest subbasal width 0.1.56, least 
apical width 0.064. 

Antennal segments 1 2 3 4 5 6 7 8 

Length in /. 61 79 200 161 128 92 67 77 

Width in 66 45 42 42 11 33 29 21 

Total length of antenna 0.865 mm. 
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The above description is based on 8 specimens, 3 males and 5 
females, all macropterous, collected at the „Manor House”, Fort 
Beaufort, Cape Province, in dry pods of Cassia Isevigata L. on 
30-III-1938 (C. Jacot-GuiUarrmd). 

The above females agree very closely with Moulton’s description 
of E. oculatus Moult., based on a unique female with most of the 
setae rubbed off, the only difference being in the slightly broader 
head at the eyes and the position of the post-ocular setal pits ; these 
latter he states are „placed about midway between posterior margin 
of eyes and posterior margin of head”. In the present specimens 
the dorsocephalic setae are placed about midway between the 
posterior margin of the eyes and that of the head, thus it is probable 
that Moulton mistook the pits of the dorsocephalic setae for those 
of the post-oculars. The slightly wider head does not seem to me 
a great enough difference te separate the present specimens from 
Moultons species, especially when one takes into consideration the 
variation of the width of the head in E. cdomrdi described above. 
It will, however, only be possible finally to decide whether the 
present specimens are thrue oculatus after they have been compared 
with Moulton’s type in the British Museum. For the present at least 
I think they are very well placed under this species. 

Elaphrothrips niger sp. n. (Fig. 9, 10). 

Male, (Macropterous) ... Length 5.0 — 5.2 mm. General colour 
very dark brown to black. Head black. Antennal segments I and 11 
black, the latter of a dark greyish tinge at the apex; III vere dark 
brown with only the basal seventh brownish yellow; IV — VIII 
uniformly very dark brown to black. Cheek spines black, the other 
head spines distinctly shaded with dark brown. Prothorax black; 
prothoracic seta? shaded with pale brown. Pterothorax black and 
dark brown on the membranous portions. Abdominal segment I dark 
brown, II and III almost black, the rest of the segments black; 
abdominal setje pale yellow except those on segment IX which are 
pale brown and the terminals which are dark brown. Fore wings 
pale greyish brown, with a darker longitudinal line for about the 
median third; hind wing similar in colour to the fore wing but 
with the dark longitudinal line extending along about the basal half 
with the exception of the extreme base. All legs black with the 
exception of the trochanters and the middle and hind tarsi which 
are dark greyish brown, and the fore tarsi which are dark brown, 
slightly paler than the other tarsi, more especially the tooth which 
becomes paler towards the apex. Spines and setae on the fore legs 
black except the „sickle-shaped’ spine which is pale brown. Meso- 
dermal pigmentation red. 

Head short and broad, 1.99 — 2.11 times as long as width across 
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eyes and 1.91 — 2.04 as long as the greatest width across the cheeks ; 
weakly produced beyond the eyes, the process twice or slightly 
more than twice as wide near the base as its own median length, 
about 2.2 as wide at the base of the antennae as the median length 
and 0.24 — 0.27 as long as the greatest width of the head across 
the cheeks. Cheeks subparallel, diverging from near the eyes to near 
the base, then slightly converging to the basal collar (which is the 
widest portion of the head) ; flaring as usual to the eyes, slight 
indications of tempora present; the length of the cheeks about 
1.53 — 1.60 as long as the least width of the head behind the eyes, 
set with about 7 or 8 pointed spines, the anterior one distinctly the 
longest, 56 — 69 /z long. Surface of head with fine cross lines. Ante- 
ocellar setae bluntly pointed, about 131 — 159 /i long. Post-ocellar 
setae pointed, rather weak, about 51 ii long. Post-ocular setae bluntly 
pointed, long, about 220 — 261 /n in length, 131 — 153 /t apart and 
36 — 14 IX from the base of the eyes. Dorsocephalic setae well 
developed, bluntly pointed, 143 — 220 /i long, 74 — 87 /i apart and 
133 — 148 /t from the base of the eye, thus longer than their distance 
from the eye. Eyes prominent, about a quarter of the length of the 
head ; their measurements in jx in one of the paratypes as follows : — 
length 148, width 77 — 85, interval 123. Ocelli of the posterior pair 
with their fore margins in a line which would mark off about the 
anterior sixth of the eyes ; in one of the paratypes their diameter 33 jx, 
interval 67 and 59 ju from the median ocellus which has a diameter 
of 31 IX. Antenna; about 1.64 — 1.71 times as long as the head, 
segments VI and VII produced below at the apex; segment III 
4.39 — 4.60 times as long as wide and 1.24 — 1.25 times as long as IV ; 

IV 3.38 — 3.61 times as long as wide and 1.14 — 1.18 times as long as 

V which is 3.3 — 3.47 as long as wide; lengths and chsetotaxy of 
the segments as in the figure. Sense cones short and weak (the outer 
on III about 34 /i long), distributed on inner (outer) surfaces as 
follows: — III 1 (1), IV 1 (2) plus 1 ventrally. V 1 (1), VI 
1 (0 + '), VII 1 on dorsum; IV and V have a varying number of 
rudimentary cones, IV with none to 2, while its formula on the left 
antenna of the holotype is 1 (3 + -) plus 1 ventrally; V has a 
varying number (2 or 3) rudimentiiry sense cones, usually placed 
on the outer margin. Mouth cone short, rounded, reaching about the 
middle of the prosternum. 

Prothorax along the median line of the pronotum about 0.5 the 
length of the head and (including the coxse) not quite two-and-a-half 
times as wide as long. Faintly sculptured over its whole surface 
and in addition with a slight indication of a roughened area at the 
anterior end of the median thickening (very slight in comparison 
with that found in powelli Jac.-Guil. or {/mdiicola ( Hesse) ). Epimera 
not fused with the pronotum. Usual setae present, bluntly pointed. 
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measuring as follows in : — antero-marginal 41 — 67, antero-angu- 
lai 77, mid-lateral 133 — 148, epimeral 159 — 184, postero-marginal 
194 — 205, coxal 112 — 131. Fore legs greatly enlarged, their 
measurements in the holotype in /x as follows : — femur, len^h 577, 
width 251; tibia, length 367, width 107; tarsus, width 72, tarsal 
tooth length 87 ; „sickle-shaped” spine well developed ; tarsal tooth 
with a slight backward curve. Spines on femur pointed, those at the 
outer hind angle about 61 /x in length, long thin seta at about the 
middle of the outer margin measuring about 194 /x; fore tibiae with 
a distinct swelling near the apex on the inner margin. Middle and 
hind legs normal. Wings broad, the fore pair about eleven times 
as long as the width at the middle, with 40 — 44 duplicated cilia 
along the hind margin ; subbasal setae measuring as follows in /x : — 
a) 72 — 90, b) 10.5 — 120, c) 161 — 207; (a) and (b) blunt, (c) pointed 
or slightly lanceolate. In specimens that have no cover-glass pres- 
sure the pterothorax is slightly narrower than the prothorax 
(including the coxfe). 

Abdomen widest at base where it is narrower than either the 
pterothorax or the prothorax (including the coxae). The lengths of 
segments VII — IX in /x in one of the paratypes 264, 256, 205, 
respectively. Pores on terga I absent, on II 67 — 72 g. III 61 g, IV 
61 /X apart. The longest seta on segment IX shorter than the tube, 
456 — 477 n long. Tube relatively long, 0.88 — 0.89 the length of the 
head and about 3.3 times as long as its greatest subbasal width 
which is 2.14 — 2.22 its least apical width. Terminal setae distincly 
shorter than those on segment IX, about 344 /x long. 

Measurements of holotype (male) in mm.: — Length 
(distended) 5.247; head, median dorsal length 0.589, width across 
eyes 0.289, width at hind angles of eyes 0.278, least width across 
cheeks 0.261, greatest width across cheeks 0.289, width across basal 
collar 0.307 ; head process in front of eyes, length 0.077, width near 
base 0.154, width at base of antennae 0.169; prothorax, median 
length of pronotum 0.289, width (including coxae) 0.711; ptero- 
thorax, greatest width 0.689; fore wing, length 1.900, width at 
middle 0.174; abdomen, greatest width (segment II) 0.533; tube, 
dorsal length 0.522, greatest subbasal width 0.159, lest apical width 
0.072. 


Antennal segments 12345678 
Lengths in /x 79 95 215 174 148 113 82 77 

Widths in ju 80 46 49 51 45 38 33 22 

Total length of antenna 0.983 mm. 

Female (Macropterous). Length 5.8 mm. Very similar to the 
male in colour except that it is generally blacker; only the extreme 
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base of antennal segment III is brownish yellow; the fore tarsi are 
completely dark ; the wings are practically colourless with no darker 
longitudinal line. In structure it is also very similar to the male, 
differing in the slightly shorter head process in front of the eyes, 
2.21 times as broad near the base as long and 2.33 times as broad 
at the base of the antennae as long ; the generally shorter head seta? ; 
longest cheek spine 49 — 51 /i long ; ante-ocellars 128 /x long, the post- 
oculars 210 /I long and 138 — 146 /x apart; dorsocephalics 154 fi Jong 
and 95 n apart; the relatively longer prothorax, 2.29 times as wide 
(including the coxae) as long and 0.46 as long as the head; the 
distinctly shorter coxal setae, 56 — 82 long. The fore legs are 
enlarged but not to such an extent as in the male, set with weaker 
spines and as in the case of alle females, a „sickle-shaped” spine on 
the femur is absent. The fore tarsus has a well developed tooth, not 
quite as strong as that of the male but of a similar shape, not quite 
as long as the width of the tarsus (similar to that in the female of 
niyripcH Jac.-Guil.) Further the female differs in having fewer 
duplicated cilia (33 — 38 in number) on the hind margin of the fore 
wing. The tube is also longer, 1.00 — 1.03 times as long as the head. 

Measurements of allotype (female) in mm. Length (nearly nor- 
mal) 5.173; head, median dorsal length 0.578, width across eyes 0.284, 
width at hind angles of eyes 0.267, least width across cheeks 0.256, 
greatest width across cheeks 0.296, width across basal collar 0.300; 
head process in front of eyes, len^h 0.067, width near base 0.148, 
width at base of antennje ().156; pi'othorax, median length of prono- 
tum 0.267, width (including coxae) 0.611; pterothorax, greatest 
width 0.678 ; fore wing, length 2.05.5, width at middle 0.161 ; abdomen, 
greatest width 0.711 ; tube, dorsal length 0.595, greatest subbasal 
width 0.169, least apical width 0.069. 

Antennal segments 1 2 345678 

Lengths in 79 85 215 169 146 105 79 79 

Widths in ,, 74 47 51 50 42 38 33 22 

Total length of antenna 0.957 mm. 

Described from six specimens, all macropterous, collected as 
follows: — 4 males, 1 female, in dry pods of Cassia isevigata L. 
(det. Miss H. Forbes) on 8-IV-1939 at Escombe, Natal (C. Jacot- 
GuiUarmod) ; 1 female in dry pods of Cassia sp. on 21-IV-1935 at 
Pietermaritzburg, Natal, (W. Powell). 

One of the males is gynaecoid and has a strong, slightly bent 
spine in place of the „sicke-shaped” spine; it differs further in 
being generally smaller, and the relative measurements do not quite 
agree with the above description; when, however, one notes the 
great difference that may exist between the gynsecoid and oede- 
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merous forms of other species, e.g. E. productus Priesner from the 
East Indies, then one may feel fairly confident that this specimen 
does belong to the present species. 

The dark antennae distinguish this species from all known 
Elaphrothrips except maynei Priesner, nigricornis (Karny), (both 
African) and unicolor Moulton from Brazil. The well developed 
dorsocephalic setae in addition to the dark antennae distinguish it 
from all known South African species except gnidiicola (Hesse). It 
may easily be separated from nnicolor by the longer head process 
in front of the eyes (only one third as long as wide in unicolor), 
the well developed dorsocephalic setae, and fewer duplicated cilia 
on the fore wing, (50 in unicolor). From nigricon'nis it differs in 
having antennal segment IV 1.09 — 1.19 times as long as V as com- 
pared with 1.8 — 1.9, the shorter head, only about twice as long as 
broad compared with 2.6 and the shorter head process in front of 
the eyes (over twice as broad as long compared with 1.5). From 
gnidiicola it may easily be separated by the darker antennaj, the 
shorter head (2.4 times as long as wide in f/nidiicola) and the shorter 
head process. The species which appears to be most closely related to 
the present one is maynei, the present species, however, differs in the 
narrower third and fourth antennal segments, 4.39 and 3.38 times 
as long as wide compared with 3.75 and 3.20 — 3.28 in mwijnei; 
post-ocular setas more thans three times as far apart as their 
distance from the hind margin of the eyes as compared with about 
twice ; longest seta on abdominal segment IX distinctly shorter than 
the tube and the well developed „sickle-shaped” spine in the male 
and a much larger and differently shaped tooth on the fore tarsus 
of the female ; the present species probably also differs from maynei 
in the development of the dorsocephalic seta>, as these are not 
mentioned in the description of that species and if they had been 
present could hardly have been overlooked. E. nigripes Jac.-Guil. 
which also has a well developed tarsal tooth in the female, differs in 
the colour of the antennae, the longer head, the clear head setae and 
in the short dorsocephalic setae. 

Elaphrothrips transvaalensis sp. n. (Fig. 11, 12). 

Male (Macropterous). Length 4.8 mm. (distended). General 
colour dark brown. Head dark brown at the base, becoming darker 
anteriorly until black between the eyes and on the head-process 
before the eyes. Antennal segment I dark brown; II dark brown, 
paler at the apex; III whitish yellow, shaded with brown for about 
the apical three-eights, the basal three-eights shaded with very pale 
brown; IV — VIII dark brown, VIII and the apex of VII a shade 
paler than the rest. Prothorax dark brown. Pterothorax dark brown, 
paler on the membranous portions. Abdomen dark brown at the 
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base, this portion distinctly paler than the head, thence gradually 
becoming darker towards the apex where it is almost black. All 
femora and tibiae dark brown, slightly paler at the joints; all tarsi 
dark greyish brown ; fore tarsal tooth paler, with a yellowish tinge. 
All setae of a yellowish tinge, those on the ninth abdominal segments 
and the terminals with pale brown bases. Wings of a faint yellowish 
tinge. Mesodermal pigment present, bright cherry red. 

Head 2.56 as long as the width across the eyes and 2.44 as long 
as the greatest width across the cheeks, which is near the base; 
head-process in front of the eyes 1.45 times as wide at the base 
as long and 1.51 as wide at the base of the antennae as long, sides 
more or less straight. Cheeks subparallcl, diverging from shortly 
behind the eyes to near the base where the head is widest, thence 
converging abruptly to form the basal collar; flaring as usual to 
the eyes; tempora absent; cheek 1.91 as long ais the least width 
of the head behind the eyes, set with 4 or 5 slightly knobbed major 
spines, the first the longest, 56 /i long. Post-ocular seUe longer than 
the eye, blunt, 184 it. long, 115 it. apart and aibout 56 /i from the 
posterior margin of the eyes ; dorsocephalic setae pointed, axbout 72 n 
long, 67 /i. apart and about 205 it from the postei'ior margin of the 
eyes. Eyes pi’ominent, somewhat protruding, about 0.23 the length 
of the head; 136 it long, 69 /t wide and with an interval of 97 it. 
Ocelli of the posterior ixair with their fore margins in a line which 
would mark off about the anterior quarter of the eyes, about 46 /i 
apart and 82 n from the median ocellus, with a diameter of 18 it. 
Antennae slender, about 1.51 times as long as head, segments V — VII 
produced below at the apex; III and IV equal in length and 4.35 
times as long ais wide; IV 1.13 times as long as V; VII distinctly 
longer thans VIII; the shape and chaetotaxy of the i-espective seg- 
ments as shown in figure. Sense cones slender, the outer one on III 
51 /I long; their distribution on the inner (outer) surfaces as follows: 
III 1 (1), IV 1 (2) plus 1 ventrally, V 1 (1), VI 1 (0 i i), VII 1 on 
dorsum ; V on the left side is as given above and on the right side 
is 1 (1 ’). Mouth cone short, rounded, reaching about the middle 

of the prosternum. 

Prothorax along the median dorsal length of the pronotum 0.35 
the length of the head and about 2.25 as wide (including the coxae) 
as long. The usual setae present, rather abruptly pointed at the tip 
(except the antero-marginals, which are normally pointed, and the 
coxals which are knobbed), measuring as follows in n: antero- 
marginal 44, antero-angular 67, mid-lateral 107, cpimeral 118, 
postero-marginal 107, coxal 97. The epimerals and the coxal arise 
from distinct tubercles. Fore legs only slightly more enlarged than 
the middle and hind legs; fore femora 533 /<, long avnd 141 it wide, 
with a rather weak, „sickle-shaped” spine at the apex; fore tibiae 
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378 n long and 67 p. wide, set with spines placed on low but distinct 
tubercles; fore tarsus with a nearly straight, rather narrow tooth 
at the base, about as long as the width of the tarsus and directed 
distinctly forward. Middle and hind legs normal. Wings fully 
developed, the fore wing nearly 13 times as long as width at the 
middle, with 26 — 27 duplicated cilia; the measurements in p of the 
subbasal setae of the fore wing as follows: a) 66, b) 79, c) 143 — 154, 
all blunt. Pterothorax distinctly wider than the prothorax 
(including the coxae). 

Abdomen narrow, widest at segment II where it is narrower 
than the pterothorax, thence gradually narrowing to the tube. 
Lengths of the terga VII — IX in p as follows : 261, 271, 205 respec- 
tively. Longest setae on segment IX 433 p long, longer than the tube. 
The tube 0.65 the length of the head and 3.2 times as long as its 
own greatest subbasal width which is about twice its least apical 
width. Terminal setae 344 p long, shorter than the tube. 

Measurements of holotype (Male) in mm. Length (distended) 
4.8 ; head, median dorsal length 0.589, width across eyes 0.230, width 
across cheeks at hind angles of eyes 0.215, least width behind eyes 
0.207, greatest width across cheeks near base 0.241, width across 
basal collar 0.238 headprocess in front of eyes 0.085, width at base 
0.123, width at base of antennae 0.128; prothorax, median length of 
pronotum 0.207, width (including coxa}) 0.466; pterothorax, greatest 
width 0.600; abdomen, greatest width (segment II) 0.556; fore 
wing, length 1.651, with at middle 0.128; tube; dorsal length 0.384, 
greatest subbasal width 0.120, least apical width 0.061. 

Antennal segments 12345678 
Lengths in p 51 77 174 174 154 105 82 74 

Widths in p 62 40 40 40 36 29 24 17 

Total length of antenna 0.891 mm. 

Described from a single gynsecoid macropterous male collected 
at the Woodbush, Pietersburg, Transvaal, by „sweeping’', 17-1V-1924 
(J. C. Faure). 

The length of the fourth antennal segment being equal to the 
third distinguishes this species form all African species excepting 
E. bottegoi (Buffa) and also E. congoensis Priesner, which some- 
times has these two segments subequal. From congoensis it may 
easily be separated by the colour of the fourth antennal segment, the 
presence of a „sickle-shaped” spine, and the well developed cheek 
spines. From bottegoi it may be separated by the colour of the an- 
tennae, in which only the terminal third of IV and the apical half of 
V are dark. I am greatly indebted to Dr. Priesner of Cairo for having 
compared this specimen with his Elaphrothrips material, and for 
confirming my view that it is an unnamed species. 



The body temperature of Sarnia cecropia Linn. 
(Lepidoptera, Saturniidae) as influenced 
by muscular activity *) 

by 

M. J. OOSTUUIZEN. 

College of Agriculture, Potchefstrooni 

From a review of the voluminous literature on the body tem- 
perature of insects, it is apparent that the available data arc rather 
fragmentary and in some cases inexact. For example, the tem- 
perature of the same species has, in some instances, been found to 
be higher and in others to be lower than that recorded for the sur- 
rounding atmosphere. This lack of uniformity in results may be 
attributed to faulty technique, inaccuracy of the apparatus used, or 
to conclusions based on an insufficient number of obsei'vations. 

Apparently the only references dealing with temperature 
variations in the different regions of the insect’s body are those 
of Dutrochet (1840), Girard (1869) and Himmer (1925). 

Review of the literature. 

As an admirable discussion on the body temperatures of diffe- 
rent species of insects appears in llvarov (19:11), it is advisable to 
review only those publications dealing with the regional temperatures 
of the body of the insect. Hausmann (1803) is credited with having 
been the first investigator to demonstrate the production of heat 
by the individual insect. In 1810 Dutrochet observed that the tem- 
perature of the thorax of an insect may be slightly higher than that 
of its abdomen. His observations were obtained with a thermocouiile 
made of iron and copper wires. The monumental work of Girard 
(1869) covers in detail some of the jihases of this problem. He 
employed three methods for body temperatui’e measurements viz., 
the thermoelectric method, the mercury thermometer and the modi- 
fied differential thermometer of Leslie. Leslie’s thermometer is, 
however, very slow in registering temperature differences. It also 
requires a fairly long interval before coming into eciuilibrium w’ILh 

■*) The work reported on conducted in the University of Minnesota, 
U.S.A. The writer is deeply indebted to Hr. H. II. Shepard, Assi.stant Professor 
of Entomology, for many helpful suggestions. Acknowledgments are also grate- 
fully made to Drs. T. J. Naude and A. R. Saunder.s, and to Mr. H. K. Munro 
for their assistance in the preparation of this paper. 
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the surrounding air temperature. A few e.Kcerpts from his extensive 
studies are given in Table 1. 


Table 1 : Temperature increases due to muscular activity in different 
species of Lepidoptera (Gii'ard 1869 ). 



j Temperat iirt‘ of the* 

Abdomen 

Thorax 

Sphinx lipjiistn 

Rises from 20.0 to 22.0 

Itisfw iiistanl.mif'ouslv (<i 

arj.o. 

AttacuH pyri 

Rises from 15.0 to 15.ti 

Rises rapidly to 10.4 

A. carpini 

Rises from lO.H to 14.4 

Rises to 15.4 

J)eile])hila elpnior 

Rises from 15.0 to 15.4 

Rises to Iti.O 

Aclieroiitia atropos 

Rises from 25.2 to 20.0 
m a few secs. 

Rise*s to 00.0 in 00 secs. 


Himmer (1925) determined the regional body temperatures of 
several species of insects. In his observations on bees he found that 
the average temperature of the thorax exceeded that of the abdomen 
by 6.1 " C in the drone and 4.4 C in the worker bee. 

According to Newport (1837) many of the earlier temperature read- 
ings were made with the aid of mercury thermometers „of the smallest 
possible calibre, with cylindrical bulbs about one-half inch long and 
scarcely larger than crow quills”. Needless to say such thermometers 
gave only a rough approximation of the actual conditions as they 
absorbed a fair proportion of the heat given off by such feeble ther- 
mometric sources as insects. Later, with a better understanding of 
the Seebeck effect (1827), thermoelectric needles or thermocouples 
came into general use. Nobile and Mellon! (1335) are regarded as 
having been the first research workers to use thermocouples foi‘ 
measuring temperature differences in the insect’s body. 

Experimental method. 

These observations embrace a study of the influence of muscular 
activity on the temperatures of the thorax and abdomen of Sarnia 
oecropia Linn., a North American species of moth. Special attention 
was given to the problem of maximum temperatures which may be 
attained by this species. 

The apparatus used in these measurements consisted of a Type 
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K potentiometer for measuring the electromotive force generated in 
the thermocouples, a Type R d’Arsonval galvanometer, a storage 



Figure; 1: — Thermoelectric diagram of e.m.f. of copper and constantan. 


battery, a standard cell and a cold junction. As sensitivity, critical 
damping resistance and the period of a galvanometer are of major 
importance in this type of study, an instrument having the follo- 
wing characteristics was selected: — sensitivity, 0.0005 micro- 
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ampere per mm. at one meter; damping resistance, 10,000 ohms; 
period, 6 seconds, and coil, 500. 

The thermocouples used were made of No. 33, B. and S. gauge, 
enamelled and double cotton-covered copper and constantan wires. 
After the wires had been thoroughly cleaned they were twisted 
around each other and dipped into molten solder. The tip was cut 
off with scissors so as to leave a junction 0.5 to 1 mm. in length. 
The junction was insulated by means of bakelite, so that the 
measurements taken where the needle was introduced into the body 
of the insect could not be influenced by the electro-chemical action 
of the insect’s body fluids on the needle. The thermocouples were 
calibrated against a Bureau of Standards thermometer (Washington 
D. C., U. S. A.). 

If the data are plotted with the temperatures of the hot junction 
as abscissas and electromotive force as ordinates a graph such as 
shown in figure 1 is obtained. 

Many references to the construction of extremely sensitive 
thermocouples may be found in the literature. For a better under- 
standing of the principle involved and the art of thermocouple con- 
struction, the excellent publications of White (1911), Robinson 
(1927) and Karrer and Estabrook (1930) may be consulted. 

After weighing the moth, it was fastened to a piece of cork 
by means of a silk thread placed over its thorax between the meso- 
and meta-thoracic wings. One thermocouple was pushed into its 
anus to a depth of 1.2 cm., and the other inserted laterally through 
the intei’segmental membrane between the meso- and meta-thorax 
to a depth of 7 mm. Care was taken to insert the thermocouples 
to equal depths in individuals of the same size, weight and age. 

The moths were activated by lightly touching their antenna* 
with a small brush. When activated wing movement was cither even, 
regular or unifoim, or irregular. This even wing movement or vibra- 
tion may be referred to as humming or buzzing (German, summen) 
and the irregular movements as fluttering (German, flattern). Ob- 
servations on the activity of the moth and on its thoracic and abdo- 
minal temperatures were made at frequent intervals. Determinations 
were made on 50 individuals; data and graphs on only three are 
given as these are typical examples. 

Discussion of the results. 

The data obtained on a male moth, 4 days after emergence and 
weighing 1.04 gram are given in table 2. Thermocouples were 
inserted at 10.13 a.m. and removed at 2 p.m. The first observations 
were made at 10.42 a.m. The individual died five days later. As the 
mean length of adult life varies from 8 to 10 days, it is evident that 
the insertion of the thermocouples did not seriously injure the moth. 
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The temperature of the surrounding air varied from 26.1 ° to 
26.6 ° C. during the course of the experiment. 


Table 2: The influence of muscular activity on the thoracic and 
abdominal temperatures of a male moth. 



Temperaluro (°C) of 


Time 

Abdomen 

Tliorax 

Remarks 

10.42 a. in. 

20.0 

20.3 

Moth quiet. 

10.45 

20.5 

20.2 

Moth quiet. 

10.51 

20.4 

20.1 

Moth quiet. 

10.52 



Activated with brush; Flutters for |4 
minute tli(‘n hums. 

jo.r)2y2 


27.1 


io.5:i 


20.1 

i-fums or buzzes. 

10.54 

27.1 

32.2 

FTums or buzzes. 

10.55 


35.4 

Hums or buzzes. 

lO.Sfi 


37.4 

Starts fluttering very fast for 1 minute. 

10.57 


37.7 

Flutters fast. 

10.5714 


37.2 

Flutters more slowly. 

10.5«. 



Starts humming. 

10.581;, 


38.1 

Hums. th(*n flutters. 

10.50 “ 

28.0 

37.8 

Sto])S flutt(‘riiig at 11 a. in. foi a few 




scM'onds. 

11,01 


37.4 

Hums for half-minute then flutters 
slowly. 

1 1 .02 

ao.2 

30.7 

Quiet 

11.03 

29.4 

32.0 

Quiet. 

11.04 

20.1 

31.0 

Quiet. 

12.42 p.m. 

20.0 

20.0 

Evub'ntly quiet from 11.04 a.m. 

12.44 



Irritate<l with brush Flutters for 20 
seconds then hum^. 

12.45 

27.3 

20.0 

Hums. 

12.40 

28.1 

34.5 

Hums. 

12.47 


2(>.5 

Hums, then flutters. 

12.48 


30.5 

Flutters. 

12.49 


30.5 

Flutters. 

12.4914 

j 

30.0 

bdutters then hums. 

12.50 


37.1 

Hums. 

12.5014 


37.3 

Hums, then flutters. 

12.51 


37.2 

Flutters, then hums 20 seconds later. 
Hums, then flutters. 

12.52 


37.3 

12.53 

30.0 

30.7 

Stops fluttering. 

12.55 

20.8 

32.5 

Quiet. 

12.50 

20.5 

30.0 

Quiet. 

12.57 

20.2 

30.1 

Quiet. 

12.58 

20.0 

20.3 

Quiet. 

1.00 

28.0 

28.5 

Quiet. 

1.01 

28.4 

28.1 

Quiet. 

1.02 

28.1 

27.9 

Quiet. 

1.04 

27.8 

27.6 

Quiet. 
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Tabic 2 (continued). 


] Teiiipprnturi' (‘^(') of 


Time 

Abdorner) 

Thorax 

i 

Remarks 

1 

! 

1.0(> 

1 27.5 

27.8 

Quiet . 

1.09 

1 

27.0 

Quiet . 

1.09% 

1 


Spoilt aiieous liummiufj;. 

I.IOVv 

1 

81.2 

Hum.s. 

1.1 i 


88.2 

Hums. 

1.12 


1 80.8 

Starts fluttering. 

1.13 


80.!) 

flutters. 

1.14 

I 29. 1 

87.0 

Flutters 

1.15 

i 29.4 


Flutters. 

1.10 

1 29.7 

80.4 

Stops fluttering at 1.10*2. 

1.17 


80.2 

Quiet. Starts humminf:^ 10 secomU later. 

I.IK 

H 0.4 

87.2 

Flutters for 40 sees. 




Starts liumminf^. 

1.20 

I 

87.0 

Starts fluttering. 

1.201/2 

1 

1 

80.0 

Flutters, then (pnet for 1 min. 

1.21% 



Starts humminj?. 

1 22 


87.0 

Hums then flutti'rs for 5 st‘es 

1.23i:> 

80.8 

84.7 

Quiet . 

1 .25 

80.8 

82 0 

Quiet . 

1.20 1 

1 

1 80.9 

Quiet . 

1.27 ! 

! 29.4 1 

! 80 0 

Quiet . 

1.29 

! 29.1 

1 2S.9 

Quiet. 

1.80 

1 2'}. 8 

2s.(; 1 

1 Quu‘t . 

1.81 

2S.0 

2S.2 

Quiet . 

1.83 

2 '1.2 

27.9 

Quiet. 

1.84 

2';.o 


Irritated with brush Flu^ ' rs for 40 sees, 
then hums. 

1.85 

2S.1 


Hums. 

1.80 

2S.0 

2S.8 

Hums. 

I. 8 OI /0 


80.9 

Hums then starts fluttenn*^. 

1.87 “ 

29.8 


Flutti'rs 

1.8S 

2).5 

80.0 

Flutters then starts hummin" at 1.88^. 

1.89 

29.7 

80.8 

Hums, (juiet for 20 sees, then hums for 
a few sees. 

1.40 


20.9 

Flutters. 

1.11 

80.8 

85.8 

; Quiet until 2 00 ]).m Tenpierat ures ta- 
ken at fr(*(pient intervals. 

1 

1.42 

80.2 

84.1 

1.50 

i 2S.8 

28.1 


1.57 

i 27.8 

27.8 


2.00 

1 

1 27.2 

1 

27.2 

1 



The data, as presented graphically in figure 2, show that the 
moth is able to raise the temperatures of its abdomen and thorax 
to a maximum of 30.2 " and 38.1 ^ C respectively, after continuous 
muscular activity of about 6 minutes. This was 12 degrees above 
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Figure 2; — The influence of muscular activity on the abdominal and thoracic temperatures of a male moth, 
4 days after emergence. In the diagram A to B denotes the period of wing movement. 
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the temperature of the surrounding: air. Continuous muscular 
vibration (hummin^^:) for 1.5 minute may raise its thoracic tem- 
perature from 27.0 tot 36.8 C i. e. through 9.8 degrees. A maxi- 
mum abdominal temperature of 30.8 ' C, which was 4.2 degrees 
above the temperature of the air, was registered. This rise in the 
temperature may to some extent be accounted for by the muscular 
activity of the abdomen. Conductivity through the body tissues and 
along the body wall, as well as circulation of the plasma from the 
thorax to the abdomen may also aid in the transference of heat 
from the thorax to the abdomen. 

When the individual comes to rest there is at first a sharp 
decline in the temperature of the thorax, followed by a more ^adual 
decrease as the temperature approaches that of the surrounding air. 
Later the temperature of the thorax drops to slightly below that 



Figure 4: — The influence of muscular activity on the body temperatures of a 
male moth, 7 days after emergence. In the diagram A to B denotes the period 

of wing movement. 
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of the abdomen. This decrease to a point below the temperature 
of the abdomen is probably due to the evaporation of the body fluids 
from the incision made by the thermocouple. 

The data obtained on a female, 4 days after emergence and 
weighing 2.76 grams, are presented graphically in figure 3. This 
individual was kept under observation for a period of 100 minutes. 
It was very active and muscle vibration was spontaneous in most 
instances. The diagram shows that when active this female was 
able to raise the temperature of its thorax through 9.3 degrees and 
that of its abdomen through 2 degrees. The results further demon- 
strate that the temperature of the thorax could be raised to the same 
maximum by spontaneous muscular movement as by movement 
resulting from artificial excitation. 

In figure 4 the data obtained with a male, 7 days after emer- 
gence and weighing 1.00 gram are presented. This specimen was 
very inactive as compared with the previous two. Its wing muscles 
also appeared to be much less flexible. It was only able to raise the 
temperature of its thorax through 5.5 degrees and that of its 
abdomen through 0.8 degree. 

Conclusions. 

1. The heat produced by a moth is proportional to its muscle 
activity, being greater with muscle vibration (humming) than with 
fluttering. 

2. Spontaneous muscular activity is able to i-aise the tempera- 
ture of the thorax to the same level as activity resulting from artifi- 
cial excitation. 

3. The male of this species can evidently produce more heat 
than the female when taken in a similar state of activity. 

4. The ability of the moth to raise its body temperature 
decreases with age. 
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Preliminary field experiments on the attractiveness of 
certain chemicals and bait carriers to the hoppers 
of the brown locust 

by 

C. DU Plessis, B. Sc. and D. H. Botha, B. Sc. (Agkic). 

Locust Research Institute 
INTRODUCTION. 

Ill March 1935, at the end of the very extensive campaign of 
1934 — 1935, field experiments were being conducted with the object 
of studying the technique of the application of bait against the hop- 
pers of the brown locust. During the campaign, serious stock losses 
had resulted from excessive spraying with sodium arsenite solution, 
and this led to agitations against its use by the farming community. 
It was consequently felt that for future campaigns the policy of large 
scale spraying would have to be abandoned, and that the use of 
sodium arsenite would have to be limited as far as possible. 

Although baiting had for many years been recommended by the 
Department of Agriculture as being preferable to spraying, this 
method had not been adopted as the standard method of hopper 
destruction, since it was considered that sufficient quantities of a 
cheap carrier would not be available for extensive campaigns. Bait 
made from horse or donkey dung, picked up on the veld, had at 
various times been used by locust officers with good results on a 
fairly extensive scale in certain districts. Various other bait carriers, 
such as finely cut green forage or grass, wheaten bran and maize 
bran had also been employed by farmers on a small scale, but very 
little information was available on the comparative values of the 
different bait carriers. 

Although Mally (1923) had reported, on the basis of field tests, 
that molasses did not add to the attractiveness of materials treated 
with arsenite of soda, field officers persisted in maintaining that 
molasses was a necessary ingredient in poison baits. 

The preliminary experiments discussed in this paper were under- 
taken with the object of throwing some light on the gustatory 
and/or olfactory reactions of the brown locust hopper by com- 
paring: — 

(a) the attractiveness or palatability of certain poisons which 
could be used in baits, and some other substances which could 
possibly be used to render baits more attractive ; 
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(b) the attractiveness or palatability of poison baits made of 
different carriers, with and without potential attractants or taste 
improvers; arsenite of soda was used as the poisonous principle in 
these baits. 

The experiments were conducted about 38 miles cast of Upins* 
ton, near the main road from Upington to Olifantshoek on sandy 
dune veld, with a sparse covering of grasses consisting mainly of 
the following species : — sweetgrass ( Eragrostis spp. ) , kringpolgi’as 
and steekgras (Arislida spp.). The grasses were about 6" to 18" 
in height, and mostly dry, but occasional green tufts could be found. 

The weather was warm, and no rain had fallen for two or three 
weeks previously. The sky was cloudless when the experiments were 
conducted. 


TECHNIQUE. 

A portion of a band of hoppers of the phase gregaria was con- 
fined in the experimental area by means of a galvanized iron barrier 
18" high, erected in the form of a circle 96 feet in circumference. 
The barriers were erected in th evening, soon after the hoppers had 
settled in clusters for the night. 

Inside the barrier a number of square plots, with sides 2]/2 ft. 
in length, were prepared by removing alle vegetation and stones. 
LJneleaned strips of about one foot separated the '"leaned plots. The 
plots were laid out early in the morning while the hoppers were 
inactive and clustered, mostly along the sides of the barrier. The 
lajing out of the plots did not greatly disturb the enclosed hoppei’s. 
The number of plots laid out corresponded with the number of treat- 
ments and replications in the experiment. The materials to be tested 
were placed in the centres of the plots on the soil in sciuare wooden 
frames with sides 6 inches in length, made of strips of wood 1" 
wide X Vi" thick. In most cases the wooden frames were filled to the 
top with the materials to be compared. The materials were placed in 
the plots before hopper activity commenced. The layout of the plots 
was on the random block system, with four replications. The wooden 
f rames in the control plots contained only sand. 

Counts of the hoppers seen on the various plots were made by an 
observer with the aid of field glasses. The observer took up a 
position in the centre of the enclosure on a tower six feet in height. 
Only hoppers seen in the small wooden frames were counted. The 
observer made rapid counts; he began with block A, taking counts 
in the plots from left to right, and then proceeded in tum to block 
li, C and D in the order named. The observer communicated his 
readings to a i*ecorder sitting outside the barrier; usually recorder 
and obseiwer changed places after each complete set of counts. Each 
set of counts took about 10 minutes to complete. 
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The first count of hoppers was usually taken when the con- 
ditions were suitable for feeding but not for trekking, i. e. when 
the temperature was between 63 ” F. and 70 ° F. In some cases 
counts were taken subsequently at regular intervals. Observations 
were discontinued when the temperature had risen to above 90 " F., 
when the hoppers were taking shelter, or when a large proportion of 
the contents of some of the wooden frames had been removed by the 
hoppers. 

At the higher temperatures the hoppers marched in narrow 
columns, over and between te plots; the columns would unite and 
break up at intervals. The hopper columns covered the enclosed 
space more or less evenly, and apart from the fact that the treat- 
ments were well replicated and allocated at random in each block, 
the different plots had more or less the same chances of being 
visited by approximately equal numbers of hoppers. 

Except for the fact that the hoppers repeatedly retraced their 
steps over the same ground, they behaved just like those in bands 
marching across the open veld. It was not observed that the heat 
inside the barriers had any detrimental effect on the hoppers. 

Some of the individuals belonging to a band or strip of hoppers 
would stop on one of the plots, and subsequently join one of the 
adjacent hopper bands. It was apparent that hoppers were detained 
for longer periods on certain plots than on others. When the trekking 
movement was in full swing, hoppers which had moved over the 
experimental area, worked their way along the sides of the barrier to 
return to the original starting point, and then proceeded to move 
over the same area again. 

In tliese experiments the i*elative attractiveness or palatability 
of the various materials tested was determined by a comparison of 
the number of hoppers observed on the different plots The number 
of hoppers obseiwed on any plot may be due to the palatability of the 
substance in the plot causing the hoppers to stay longer than on an 
untreated or less attractive plot, or to factors other than gustatory, 
for example attraction at a distance (olfactory attraction) or to several 
factors combined. In experiments of this nature it is not possible to 
distinguish between the gustatory and olfactory reactions of the 
hoppers. 

In some of the experiments the comparative number of hoppers 
visiting certain materials was not taken as the sole criterion of their 
relative attractiveness, but in addition readings were taken to deter- 
mine the amounts of the various materials which had been consumed. 
It was not possible to weigh or measure the residue which remained 
unconsumed in the plots, but estimates were made independently 
by two observers, and the mean of the two estimates was adopted 
as the final figure. 
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There is probably a limit to the number of hoppers that should 
be encircled in an enclosure. If overcrowded, the hoppers will be 
forced on to the materials, and the numbers observed will therefore 
not be a true reflection of the attractiveness or palatability. The 
writers are of the opinion that the locusts caught should cover 
approximately half of the area of the circle or enclosure when at 
rest for the night. 

EXPERIMENTS WITH CHEMICALS. 

Experiment No. 1 (2nd instar hoppers; date 8/3/35^. 

A trial experiment was conducted to test the technique and 
the following treatments were used : — 

1. Sodium arsenite, fine powder. 

2. Sugar, fine white crystalline. 

3. Salt (Na Cl) coarse, as used for cattle. 

4. Sodium acid phosphate, fine powder. 

5. Barium fluosilicate, fine powder. 

6. Control : frame filled with sand. 



The treatments were replicated four times. In each block the 
plots were allocated at random to each treatment. Only one count 
was taken on each plot in this experiment. Temperatures were not 
read while the hoppers were counted, but temperature readings 
taken in the vicinity at 9.20 a.m. by means of a whirling hygrometer 
gave the figures: temperature 79' F., relative humidity 33 %. 

Significant difference between any two means is 37, at 
P - 0.05. 

On the basis of the averages in table 1, the following conclusions 
can be drawn : — 

(1) Salt was the most attractive or palatable of all treatments. 

C2) Sodium arsenite and sugar were significantly more attrac- 
tive than the control. 

(3) Sodium acid phosphate and barium fluosilicate were not 
significantly more attractive than the control. 

G 
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Table 1: Number of hoppers which visited each treatment at 10.^5 
a.m. in experiment No., 1. 



Sodium 
arsenit e | 



Sodium 

Barium 




Sugar 

Salt 

acid 

fluosi- 

Control 

Totals 



phosphate 

licate 

1 



A 

4G 

14 

48 

22 

3 

0 

133 

B 

7 

15 

24 

30 

0 

0 

70 

C 

I 70 

40 

130 

15 

0 

0 

255 

T) 

40 

80 

120 

30 

0 

0 

270 

Totals 

im 

149 

322 

97 

3 

1 

0 

1 

G.T. 

734 

Average 

1 

' 40.75 

j 

37.25 

80.5 

24.25 

0.75 

0 



Table la: Analysis of variance. 


Due t(» 

Degrees 

of 

freedom 

Sum of 
squares 

Mean 

square 

1 Vi loR P 
j mean 

1 square 

1 

1 

z 

z at 

P -- 0.05 

Blocks 

Treatments .... j 
Error 

i 

3 

5 1 

15 ! 

4450.2 

18019.8 

8865.8 

1 

1483.4 

3604.0 

591.1 

1 

3.6510 
4.0949 ] 
3.1911 ] 

i 

0.9038 

o.5:52(; 

Total 

23 

31335.8 

1 






Experiment No. 2 (2nd instar hoppers; date 9/3/35^. 

The results of the second experiment are considered to be more 
reliable than those of the first, since more counts were taken in the 
second. The same chemicals were used, except that sodium fluoride 
was added in experiment No. 2: — 


1. Sodium arsenite. 

2. Sugar. 

3. Salt. 

4. Sodium acid phosphate. 

5. Barium fluosilicate. 

6. Sodium fluoride powder. 

7. Control: frame filled with sand. 
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Plan showing randomization of treatments. 



1 

J 

1 

2 

a 

4 

.7 


t 

A 

1 

2 

i 

4 

5 


7 

B 

4 

1 

5 ' 

7 

2 

3 

() 



5 

2 

0 

4 

7 i 

1 

D 

2 ' 

7 

0 

3 

i 

1 

5 

4 


Treatments were replicated four times. In each row plots were 
allocated at random to each treatment. Counts were taken a four 
different times and the figures were added together to give one 
reading for each plot, or treatment. 

The four counts were made at the times and under the con- 
ditions specified below: — 



a, in. 

1 

Temperature 

1 Relative ' 
humidity 

I /o 

1 

' Remarks on behaviour of 

! hoppers m enclosure. 

1 

1. 

8.25 

78 

40 

1 

no f^eneral migration. 

2. 

9.40 

88 

30 

general migration m progress 

a. 

10. 

89 

35 

general migration m progress; some 
hoppers taking shelter. 

4. 

10.50 

92 

19 

some migration still taking plac(‘ over 
whole enclosure, but majority of 
hoppers at rest. 


Table 2: The total number of hoppers which visited each treatimnit 
dating the four counts in experiment No. 2. 



Sodium 
arse- 
nit e 

Sugar 

Suit 

Sodium 

acid 

phos- 

phate 

Barium 
fluosi- 
licat e 

Sodium 

fluoride 

Control 

Total 

A 

17 

43 

159 

188 

7 

58 

K! 

488 

B 

5 

28 

123 

172 

10 

38 

4 

380 

n 

24 

97 

250 

122 

17 

20 

10 

540 

1) 

21 

109 

l:t5 

j 145 

; ■’ 

; ;J9 

4 

1 i 

4(>2 

Total 

1 1 

07 1 

‘ 1 

1 

1 

277 1 

1 

(!(J7 

I 

527 ! 

1 

1 

! 43 

1 

155 

34 

j ti.T. 

1 1H70 

1 

Average 

17 i 

1 

1 

09.3 1 

1 

l(i4.:i 1 

150.8 

1 j 

10.8 1 

1 

38.8 

! 

8.5 
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Table 2a: Analysis of variance. 


IHu* to 

Degrees 

of 

freedom 

Sum of 
squares 

Mean 
square * 

log e mean 
square -f- 100 

1 

value of z at 
P = 0.05 

lilockH .... 
Treatments 
I'^ror 

3 

6 

18 

1909.00 j 
IJ1()77.22. 

1 1638G.5 

G3(>.3 
! 18G12.87 

j 910.3G 

0.9251 

2.G131 

1.1041 

1.5090 

0.4894 

Total 

27 

i 

129972.72 

i 

i 





Significant difference between any two means is 45, at 
P = 0.05. 


Referring to the averages arrived at in table 2, the following 
conclusions can be drawn : — 

(1) Salt and sodium acid phosphate are equally attractive, and 
more attractive or palatable than all the other substances, and also 
more attractive than the control. 

(2) Sugar is more attractive or palatable than the control, 
sodium arsenite and barium fluosilicate, but it is not more attrac- 
tive than sodium fluoride. 

(3) Sodium arsenite, barium fluosilicate and sodium fluoride 
are not more attractive or palatable than the control. 

In the case of experiment No. 1 no readings were taken to 
indicate the quantities of the various dry materials consumed. The 
general impression gained was that the salt and sodium acid phos- 
phate decreased to a greater extent than the other materials. 

In the case of the second experiment, readings were only taken 
24 hours after the experiment had been concluded, and these readings 
can therefore not be considered as very reliable, since wind could 
have removed some of the material. At the time these readings 
were taken about 100 % of the hoppers inside the barrier had died. 
The results arrived at were: — 


i 

Sodium 

nrsenitt' 

i 

Sugar 

Salt 

1 

Sodium 

acid 

phosphate | 

Barium 

fluosili- 

cate 

Sodium 

fluoridt' 

PtToentage 

eonsurned 

10 

34 

1 

3G 

1 

73 

58 

79 
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Since only small quantities of barium fluosilicate and sodium 
fluoride were available and smaller amounts were placed in the 
plots, it is possible that a smaller percentage of these two chemicals 
was consumed than estimated. 

It is also interesting to note that a fairly large percentage of the 
salt, which was fairly coarse in texture, and an even larger per- 
centage of the sodium acid phosphate, had been consumed at the 
conclusion of the experiment. It is a well known fact that the area 
m which the experiments were conducted is subject to gallamsiekte 
in cattle, a disease primarily due to phosphorus deficiency in the 
grass. „This suggestst” says Faure (1935) who experimented with 
sodium arsenite and salt as attractants in the same area, „that the 
appetite for arsenite of soda and for salt displayed by Loemtana 
pardalina may be connected with deficiencies in its grass diet in the 
Kalahari region.” 

In this experiment sodium arsenite was not significantly more 
attractive or palatable than the control, but thei’e appeared to be a 
definite craving for salt and phosphate. Although sugar was slightly 
more attractive than the control, it docs not appear that the hoppers 
had any special craving for it. 

EXPERIMENTS WITH POISON BAIT.S. 

At this stage it was considered that baits of various compo- 
sitions should be tested in order to compare different carriers and 
potential attractants in conjunction with the poisonous principle, 
namely sodium arsenite. 

Experiment No. .3 (2nd instar hoppers; date ll/3/35j. 

The attractiveness of the following baits was tested in two 
differentt enclosures. The experiments were conducted simultaneous- 
l.V, the counts being taken in rapid succession in the two barriers. 
The same plan was used in both enclosures. 


TreaU)ients. 



1 Carrier 

1 

1 Sodium arsenite 

1 

1 Afolasses 

i 0 ' 

' /o 

1 

1. 

Horse dung. 

1.2 


2. 

Horse dung. 

1.2 



Kraal dung. 

1.2 


4. 

Kraal dung. 

1.2 

d.h 

5. 

Wheat en bran. 

O.C) 

— 

(>. 

Whea ten bran. 

o.r, 

l.s 

7. 

Control: 

s(|uare filled with sand. 
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The percentages above are given in terms of pounds per 100 lbs. 
dry bait. Sufficient river water was added to ensure that all baits 
had more or less the same moisture content. Horse dung was picked 
up from the veld in a dry condition, the lumps were broken up 
and the material was sifted. Kraal manure was collected from sheep 
and goat kraals. 

The figures in table 3 below represent the total number of 
hoppers counted on the various treatments. Two readings were taken 
in each enclosure, and the four figures were added together to arrive 
at those presented in the table. The air temperature ranged between 
78° F and 84° F. while the readings were taken. 

Table 3: The total number of hoppers counted on eadh treatment in 

experiment No. 3. 


Tmilment 

no. 

1 

t 

2 

1 .H 

1 

4 

5 

0 

7 

Total 

A 

145 

101 

28 


200 

210 

9 

701 

H 

()8 

59 

9 

9() 

220 

950 

5 

747 

(’ 

123 

10.5 

2 

7 

274 

208 

17 

730 

I) 

100 

4.5 

99 

9 ! 

197 

1.59 

4 

487 

Total 

4:«i 

910 

! 

72 

00 

891 

927 

! 95 1 

2791 


1 

(l.T. 

1 

AvtTilgO . . . . j 

109 j 

77.5 

18 

1 

15 

222.8 

1 

231.8 

1 

8.8 



Table 3a: Intera^ition table. 



Horse dung. 

Kraal dung. 

Wheaten bran. 

Total. 

Without molasses .... 

490 

72 

891 

1999 

With molasses 

910 

60 

927 

1297 

Total 

740 

132 

1818 

2696 

(Irand total. 
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Table Sb: Analysis of variance. 


])uf* to 

Degrees 

of 

freedom 

Sum of 
stjuares 

Mean square 
100 

1 

% log <■ 1 

iiieun S(]uare 1 

-r iw j 

1 

1 

I z at P 
j — 0.05 

Blockfl .... 

8 

7848 

24.476 

1 .5989 

0.2778 

0.5758 

Carriers .... 







vs. control . 

1 

48142.9 

481.48 

8.0881) 

1.7120 

0.7424 

Carriers .... 

2 

182082.4 

910.16 

8.40(;8 

2.0852 

O.OlWl 

Sweetening . 

1 

488.7 

4.887 

.7886 


0.7424 

Interaction . 

2 

1780.8 

8.654 

1.0789 

— 

0.6841 

JCrror 

18 

25806.17 

14.06 

1.8216 



Total 

27 

259088.97 

1 


1 



Conclusions: 

(1) More hoppers visited the treated plots than the untreated 
plots, i. e. the baits offered were not repellent as compared with 
the control plots. 

(2) There is no difference between baits containing molasses 
and baits containing no molasses. Mortality tests carried out by the 
junior author in this locality in enclosures corroborate this finding. 
The results of these mortality tests will be published in the near 
future. 

(3) There is a significant difference between the various bait 
carriers. 


Table 3c: AnaJysis table. 



Wheaten bran ! 

! 

Horse dung, j 

1 

Kraal dung 1 

Significant 

difference 

Average number of hop- 
pers per treatment .. . 

227.8 

92.8 

1 

j 

16.5 * 

76.2 


According to the above table 

(a) Wheaten bran is significantly better than the other 
two carriers. 

(b) Horse dung is significantly better than kraal dung. This 
same order of preference was also indicated bij mortality tests 

carried out by the junior author. 
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(4) There is no interaction between the different carriers and 
molasses, i. e. the addition of molasses did not have a different effect 
on and did not add to the attractiveness of the different carriers. 

Amount of bait consumed. 

In order to correlate the apparent attractiveness or palatability 
of a bait, as judged by the numbers of hoppers visiting it, with the 
amount of the bait consumed, estimates of the various quantities 
consumed were made on the plots after the conclusion of the experi- 
ments. 

The figures presented in table 3d below represent the estimates 
arrived at after examination of the residues remaining in both 
enclosures at the conclusion of the experiment. The percentages 
estimated in the two enclosures were added and averaged to arrive 
at the figures in table 3d. 


Table 3d: Percentage of bait consumed in each treatment in 
experiment No. 3. 


Treatments 

1 

2 

0 

4 

5 

(> 

7 

Total 

A 

17 

10 

0 

0 

04 

04 

0 

21K 


8 

8 

0 

0 

80 

0!) 

0 

105 

C 

15 

0 

0 

0 

80 

00 

0 

]!)7 

D 

8 

4 

0 

0 

08 

<)8 

0 

208 

Total 

48 

04 

0 

„ 1 

i 1 

:I52 

1 

:tH4 

1 0 1 

1 

818 


.Average .... 

12 

1 1 

8.5 

0 

1 

1 

0 1 

88 j 

or, 

1 

" 1 


Table 3e: Interaction table. 



Horse (hmg 1 

1 

1 Kraal dung 

Wheateii bran 

Total 

Without molasses .... 

1 

48 

1 

0 

052 

400 

With molasses 

04 

0 

1 

084 

i 

418 

Total 

82 

0 

736 

818 

1 


Average 


10.2 


0 


02 
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Table 3f: Analysis of variance. 


Due to 

Degr(‘(*s 

of 

freedom 

Sum of 
s(| Hares 

Mean srjuare ] 

Vi <■ 1 

mean ! 

stjuare i 

z ! 

•/. iu r 

0.05 

] Mocks 


4H.7 1 

JG.2 

1.3325 

— 

— 

(Carriers . . 
vs. control ^ 

1 

0 

0 

0 

0 


Carriers .... 

2 

, 40(;72.4 

2(K18G.2 

1 5.‘.{070 

2.(5(547 

0.(5311 

Sweetening . 

\ 

l:i.() 1 

13.(5 

l.:i04!) 

— 


Interact ion 
sweetenirifif 
and carritT . 

2 

m),i) 

(53.5 

1 

i.O(;o4 


0.(5341 

Drror 

, IH 

4;{:{i.o 

! 240.(5 ' 

2.742;! 

1 

i 

1 

Total 

I 27 1 

45204.7 i 

1 

1 

1 



From table 3f the following conclusions can be drawn: — 

(a) There is a significant difference between the amounts of 
the different carriers consumed. 

(b) Molasses did not add to the attractiveness of the different 
carriers. 

(c) Molasses did not react differently on the different carriers. 

The last line of table 3e contains the average percentage of the 

different baits consumed in experiment No. 3. A difference of 15.8 % 
betw'een any two of these figures is significant. We may thei'efore 
conclude that wheaten bran was significantly l)etter than the other 
two carriers, and horse dung was not significantly better than kraal 
dung. As far as could be seen the kraal dung baits remained un- 
touched by the hoppers and only small quantities of the horse dung 
baits were consumed. 

The same general conclusion was arrived at in both cases; the 
number of hoppers visiting the bait is therefore positively correlated 
with the estimated amount of bait consumed. 


Experiment No. 4 (3rd instar; date 16/3/35). 
The following baits were tested : — 


1 

(^irrier 

1 

Sotlnim arst'iiitt' 

o/ i 

C) 

1 At ti act ant 

1. 

Horse dim^. 

1.2 


2. 

iforst' dung. 

1.2 

3.(5 mola‘^''«‘S 

3. 

Whc'aten bran. 

0.(5 

i — 

4. i 

Wheaten liran. 

0.(5 

l.K molashcs. 

5. 

Horse dung. 

5 

Mohiloil V A. 4 gallrms ])er 
100 lbs. of dung. 

(5. 

Kraal dung. 

1.2 

3,(5 molass('>. 

7. 

(^)ntrol: 

1 no treatment. 
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The percentages are in terms of pounds per 100 lbs. dry weight 
of carrier. All the baits except No. 5 were moistened with river 
v/ater, sufficient water being added to ensure that all the baits 
would have approximately the same moisture content. 

Bait No. 5 was included in order to determine whether oil 
could be used in baits for hoppers of the brown locust. Parker, Shot- 
well and Morton (1934) reported that oil could be used in baits for 
.\merican grasshoppers, and that oil baits had the advantage of 
remaining moist for longer periods than water baits. Their formula 
was bran 100 lbs. white arsenic 5 lbs. and oil 2 gallons. We used 
an equal volume of dry horse dung instead of the bran ; the amount of 
oil was doubled because the dung bait appeared to be too dry with 
only 2 gallons per 100 lbs. of carrier; and instead of white arsenic 
an equal weight of sodium arsenite was taken. 

The plan of randomization was the same as for experiment 
No. 3. 


Table U'. Number of hoppers counted on each treatment at 9 a.m. 
in experiment No. U. (Temperature 71" F.; relative humidity 60 %). 


Treatrnenf 

No. 

1 

2 


4 

5 

6 

7 

Total 

A 

100 

20 

200 

70 

10 

40 

2 

442 

B 

110 

10 

70 

60 

7 

4 

0 

261 

C 

150 

120 

10 

26 

9 

7 

B 

B25 

V 

1()0 

10 

100 

120 

B 

10 

0 

40B 

Total 

520 

100 

3S0 

1 

1 

276 

20 

61 

1 

1 

5 1 

1 

14BI 

Average ... j 

130 ! 

1 

40 

* 05 j 

09 

7.2 

1 

1 

l.').2 

1 

1.2 



Table 4a: Analysis of variance. 


Due to 

Degrees 

of 

freedom 

Sum of 
squares 

Mean stiuare 

14 lo{? 

mean 

square 

z 

z at r = 
0.05 

Blocks .... 
Treatment . 
k>ror. . . . 

B 

t; 

IS 

2797.0 
i 57156.4 

1 B2709.B 

9B2.B 

052(;.l 

1H17.1 

1 4.5808 ! 

3.7.520 

0.8288 

0.4894 

Total 

27 

92662.7 
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Referring to the averages arrived at in table 4 (significant 
difference = 63.2 hoppers) the following conclusions can be 

drawn: — 

(1) Horse dung, wheaten bran and wheaten bran plus molasses 
are significantly more attractive than the control ; these baits do not 
differ significantly from each other in attractiveness. 

(2) The following baits did not prove significantly more 
attractive than the control : — horse dung plus molasseg, horse dung 
plus oil, and kraal dung plus molasses. 

(3) Horse dung bait containing no molasses is significantly more 
attractive than the following baits: — horse dung plus molasses, 
horse dung plus oil and kraal dung plus molasses. 

(4) Wheaten bran bait containing no molasses is significantly 
more attractive than the following baits: — horse dung plus oil and 
kraal dung plus molasses. 

Due to the fact that only one reading could be taken fairly late 
in the morning, an attractive carrier like bran did not show up well 
because most of it had been consumed by the time the count was 
made. It will, however, be apparent from the amount of bait con- 
sumed in the various treatments at the conclusion of the experiment, 
that the bran bait was much more attractive than the other baits, 
with the exception of horse dung plus 1.2 arsenite. 


Table 4^b: Percentage of bait consumed at conclusion of experiment 

No. 4. 


Treat n Halils 

] 

1 : 

2 

8 

4 

1 

1 

o ' 

1 

6 ! 

7 

1 

Tot al 

A 1 

98 

(>7 1 

100 

100 

1 

: 20 

! 

5 


1 

8iM) 

B 

40 

80 

; 100 

i 100 

20 

5 


205 

C ! 

85 1 

100 I 

1 H5 1 

! 85 1 

' ! 

5 1 


I 805 

J) 

50 i 

5 ' 

67 

100 , 

5 ! 

1 

1 

2 


220 

Total 

1 

278 

! 

202 

! i 

1 

852 

i 

:iH5 

50 ! 

1 

i 

1 

! 

17 

— 

I 

1 

1270 

1 

Averagi' . . . 

r)8.2 i 

! 

.50.0 

1 

88 

1 ! 

1 1)6.2 

1 1 
i 12..5 j 

1 

4.0 , 


1 

1 
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Table Ac: Analysis of variance. 


1 

Due to 

1 

Degrees 

of 

freedom 

Sum of 
squares 

Mean square 

1 

Vi log p 

mean 

square 

z 

z at r 
= 0.05 







■■■■ 









n 






Total 

2;i 

.380.51.0 



1 



Referring to the averages arrived at in table 4b, (significant 
difference 30.3 %) the following conclusions can be drawn: — 


(1) A larger percentage of the bran baits was consumed than 
of all other baits, except horse dung plus 1.2 % sodium arsenite. 

(2) Oil appears to be a deterrent in horse dung bait. 

(3) Very little of the kraal manure bait was consumed, even 
though it contained molasses. 

It is again evident that the number of hoppers visiting a certain 
bait is directly correlated with the amount of the bait consumed. 


Experiment No. 5 (3rd instar; date 16/.3/35). 
The following baits were compared: — 


1 

Carrier 

Sodium arBonitc 
% 

At t ractant 

1. 

Wheat en liran. 

1 

0.0 

l.K % molasses. 

2. 

Horse dung. 

1 

10 % milt (Na Cl) 

d. 

Horse dung. 

1 

If) % sodium acid phosphate 

4. 

Ivraal dung. 

1 

16 % salt (Na ('!) 

5. 

Kraal dung. 

1 

10 % sodium atad phosphate. 

(). 

Horse dung. 

J 

16 % (raloium pliosphate. 

7. 

(/ontrol: 

no treatment 



The plan of randomization was the same as for experiments 
3 and 4. 
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Table 5: Number of hoppers counted on each treatment at 9,20 a,m, 
in experiment No, 5, (Temperature 75"' F,; relative humidity 55 %), 


^Veatnionl 

No. 

1 

2 

3 

4 

5 

! 

: 1 


'fotal 

A 

200 

70 

82 

70 

150 

50 

5 

027 

U 

200 

00 

48 

9 

20 

K)0 

10 

447 

c 

200 

200 

J80 

120 

00 

5 

10 

781 

D 

200 

J 

0 

120 

0 

20 

15 

5 

300 

Total 

800 

:i;iO 

430 

19!) 

250 

170 1 

30 

2215 

Average .. . 

200 

1 

82.25 j 

1 

107.5 1 

1 

1 

49.75 1 

1 

I 

02.5 j 

j 

42.5 j 

0 

1 



Table 5a: Analysis of variance. 


Due to 

i 

1 )(‘gr(»es 
of 

freedom 

Sum of 
s(juares 

Mean square 

1 Vi 
i mean 

j s(]uare 

1 

1 z 

z at 1* 

= 0.05 

Blocks .... 

:i 

1 

15134 7 

5044.9 

— 

— 

1 

Treatments | 

1 

1 

01301.0 

15210.9 

i 4.8152 

0.93t)3 

0.4894 

1 

Error 

18 

42100.1 

2339 2 

1 3.8780 

, 1 


Total 

27 

148542.7 1 

1 

1 

i 

1 

1 

1 

1 


Referring- to the averag-es arrived at in table 5 (significant 
differences 72) the following conclusions can be drawn: — 

(1) Bran bait was significantly more attractive than any other 

bait. 


(2) There is no difference between the other baits in attracti- 
veness, but there is an indication that sodium acid phosphate added 
to the attractiveness of horse dung. 
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Table 5b: Percentage of bait consumed at conclusion of experiment 

No. 5. 


Treatments 

1 

2 

1 

4 

1 

5 

1 

1 1 

6 

7 

Total 

A 

m 





85 


275 

J3 






40 


245 

V, 






15 


245 

1) 


If) 

98 





278 

Total 

400 j 

105 

278 

1 

70 j 

70 

120 

0 1 

1088 

Average .. . 

1 100 

2(> 

68 

17 

17 

80 

1 

0 



Table 5c: Analysis of variance. 


Due to 

Decrees 

of 

freedom 

Sum of 
squares 

Alean square 

Vi log e 
mean 
square 

1 

z at P 
r-= 0.05 

Blocks .... 

8 

140.0 

! 

46.8 



1 

Treatments 

5 

22545.0 

4509.0 

4.2071 

1 .4702 

0.5826 

Error 

15 

8425.0 

22H.:t 

2.7869 



Total 

! 1 

28 

1 

26110.6 


1 




From the averages arrived at in table 5b the following con- 
clusions can be drawn (significant difference 23) : — 

(1) A larger amount of the bran bait was consumed than of any 
other bait. 

(2) More of the horse dung plus sodium acid phosphate was 
eaten than of the horse dung baits containing calcium phosphate or 
salt. 


(3) The kraal dung baits were taken in much smaller quantities 
than bran or horse dung plus sodium acid phosphate; kraal dung 
plus salt was no more attractive than kraal dung plus sodium acid 
phosphate. 

Comparing the conclusions drawn from the results in tables 5 
and 5b, it is once more evident that the amount of any bait consumed 
is directly proportional to the number of hoppers counted on it. 
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GENERAL CONCLUSIONS. 

With regard to the poisons sodium arsenite, barium fluosilicate 
and sodium fluoride, it is evident that they are not palatable or 
attractive to brown locust hoppers. Sodium arsenite just attained 
the significance level above the control in the first experiment, but 
not in the second experiment. In view of the results of these two 
experiments, one feels entitled to state that the poisons, and especially 
sodium arsenite, are not strongly repellent to the hoppers since some 
hoppers at least visited the plots containing these powders. 

The conclusion arrived at by Faure (1935), to the effect that 
arsenite of soda serves to attract hoppers of the brown locust, was 
not confirmed by our experiments. We did, however, note, that some 
hoppers visited the plots containing arsenite of soda. Therefore our 
observations partly confirmed the general impression of Faure and 
the locust officers referred to in his paper, that hoppers will stop 
on strips of arsenite dusted across their line of march. We also 
found that sodium chloride was more attractive than arsenite of 
soda, instead of less attractive. 

As for the potential taste improvers sugar, salt and sodium acid 
phosphate, it appears that all three are more attractive than the 
control. Sugar must be considered as the least attractive of the 
three substances. In the second experiment salt and sodium acid 
phosphate proved to be significantly more attractive than the three 
poisons tested. 

The question now naturally arises whether salt, sugar or sodium 
acid phosphate added to poison baits will render the baits more 
attractive to hoppers than baits without these potential attractants. 
The effect of the addition of salt and sodium acid phosphate to baits 
was not studied in mortality tests. But the experiments described 
in this paper seem to indicate that sodium acid phosphate adds to 
the attractiveness of horse dung baits. 

With regard to the three carriers, the results showed clearly that 
wheaten bran is much more attractive than either horse dung or 
kraal dung, and that horse dung is more attractive than kraal dung. 
The sweetening agent, molasses, did not render any of the baits more 
attractive. Sodium arsenite was used throughout as the poisonous 
ingredient in the baits. 

The addition of oil did not add to the attractiveness of horse 
dung baits; on the contrary, the oil seemed to act as a repellent. 

The results of these experiments showed that valuable indications 
with regard to the attractiveness of various chemicals, carriers and 
poison baits can be obtained by observing the number of hoppers 
which visit, and remain for some time in, plots containing the diffe- 
rent treatments. The method of experimentation described makes it 
possible to perform a large number of tests in a very short time. 
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and this is a factor of considerable importance. The experiments 
showed that the amount of a material consumed is directly propor- 
tional to the number of hoppers observed to visit it. 
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A new genus and four apparently new species of 
Coccidae (Homoptera) from the Union of South 

Africa *) 

by 

W. J. Hall, D. Sc. 

Mazoe, Southern Rhodesia. 

OCTOCOaUIS GEN. NOV. 

Pseudococcine forms in which the adult female becomes enclosed 
in a closely felted sac. Anal ring of the adult female with eight setae 
of which six are situated normally and two just beyond the anal ring 
of pores at the posterior extremity of the anal orifice. Anal lobes 
small but conspicuous. Cerarii confined to the anal and penultimate 
segments. Posterior abdominal segments with or without transverse 
rows of stout conical spines. Antennae of 8 or 9 segments. Tarsal 
claws without a denticle. Dermal pores of the types normally found 
in Pseudococcine forms. 

Type of the genus — Octococcus yeniziie sp. n. 

The genus Octococcv.^ resembles Puto in possessing 9 segmented 
antennae and eight setae on the anal ring, but unlike that genus the 
cerarii are confined to the anal and penultimate segments, and there 
is no denticle on the tarsal claw. The species described bij Brain 
under the name of Piito(?) africanus (The Coccidae of South Africa., 
Trans. Roy. Soc. S. Africa, Vol. V., Part, 2, p. 151, 1915) is also 
assigned to the genus Octococcm. Four paratype slides of this species 
have been available for study through the kindness of Mr. H. K. 
Munro of the Department of Agriculture, Pretoria. 

Octococcus pentziae sp. n. (Figure 1). 

Adult female enclosed in a closely felted sac which is white or 
more often dirty white on account of extraneous matter which has 
become incorporated. The sac is broadly ovoid and convex, almost 
globular, with a small orifice towards one extremity. 

Dead adult females smoky black or very dark purple, shrivelled 
and very smalhrarely exceeding 1 mm. in len^h. The dermis 

*) The writer is indebted to Mr. H. K. Munro of the Entomological 
Section of the Division of Plant Industry at Pretoria for the material of the four 
interesting .species dealt with in this .short paper. This opportunity is also taken 
of gratefully acknowledging the as.si.stance rendered by J)r. T. J. Naude, Chief 
Entomologist, and Mr. Munro in loaning slides and material from time to time. 
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appears to be devoid of secretionary covering and no lateral or caudal 
filaments are apparent. 

The adult female when mounted for microscopical examination 
is oval in outline, small and often somewhat shrivelled and rarely 
exceeds 1.5 mm. in length and 1. 0mm. in breadth. The antennae 
consist of nine segments the lengths of which are relatively con- 
stant; the 1st., 2nd., 7th., 8th., and 9th. are much the same 
length and longer than the 3rd., 4th., 5th. and 6th. which are also 
subequal although there is a tendency for the 6th. to be the shortest 
and the 3rd. the longest of these. In one or two out of some 80 
antennae examined the divison between the 4th. and 5th. was incom- 
plete. The number, nature and arrangement of the setae on the 
various segments normal. 

The mid and hind limbs are characterised by a few unusually 
stout, almost conical, spines that occur on the coxa, trochanter and 
femur, otherwise they are normal with the tarsus of the hind limb 
slightly more than half the length of the tibia and the tibia a little 
longer than the femur. There is no denticle on the claw. 

The anal ring has eight setaj ; there is the usual ring of pores in 
which six setfe are situated but the anal orifice is prolonged some- 
what beyond the ring of pores which is broken posteriorly and two 
further setse occur one on either side at the termination of this 
prolongation. 

Caudal lobes small but conspicuous, each carrying a stout seta 
about 174 /< in length (the anal setse are about 110 /< in length) and 
four or five shorter stout setse of varying lengths. Cerarii confined 
to the anal and penultimate segments, the anal pair consist of two 
stout spines and four or five small trilocular pores whilst those 
on the penultimate segments have two rather smaller spines and 
three or four trilocular pores. The cerarian spines are slightly but 
distinctly constricted at the base. 

Dorsal dermis with numerous stout seta*, those on the posterior 
abdominal segments are the longest and stoutest. Ventral dennis 
almost devoid of seta? but with a few scattered large disk pores. All 
setse are slightly blunted at their extremities and do not terminate 
in the usual very fine and slender point. Pores on the dorsal dermis 
not very numerous and consisting of the small trilocular type and two 
size of pore with definite subcateneous tubes, the smaller of these is 
slightly larger than the trilocular pores whilst the larger are smaller 
than the circular disk pores of the ventral dermis. 

On Pentzia sp. (Composita*), Grootfontein School of Agricul- 
ture, Middelburg, Cape, November, 1935. 

It is quite clear that O. pentzite and the species described as 
Puto (?) africanvs by Brain (l.c.) are congeneric. Brain included 
his species tentatively in the genus Puto on the grounds that it had 
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Fig. 1. — OciococcuH poitziw sp. n.: Adult S. A, untenna, x 114; B, dorsal 
aspect of posterior extremity of abdomen, x 114; C, hind limb, \ 170. 


9-segmented antennae and eight hairs on the anal ring. Ferris (The 
Californian Species of Mealy Bugs, 1918, p. 61) states ,Jt may be 
noted that Brain has quite misunderstood this genus (Palo) and 
has placed it among the Eriococcine forms solely because of the 
8-haired anal ring. The species which he has described as P. africanu'^ 
undoubtedly does not belong to this genus.” It is the view of the 
writer that not only can africmus not be placed in the genus Pnio 
but that there is apparently no genus in which it can be satisfactorily 
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placed. For this reason the new genus Octococcus has been erected 
to include both p^^ntziie and africanus. 

Prntzise differs from africanus chiefly in the absence of the 
conical spines on the posterior abdominal segments, but in other 
respects the two species bear a remarkable similarity and both 
exhibit the same unusual characteristics. 

Considerable difficulty was experienced in securing satisfac- 
torily cleared mounts of this species, although several methods were 
tried. The limbs are extremely fragile and although the setfe are 
so stout they are apparently delicate, for they are so frequently 
broken or bent. This is particularly true of the very stout caudal 
seta 3 which were only intact in four or five instances, and then bent 
in one or more places. In all the above respects africanus seems to be 
similar to pcntzia.’. 

Other unusual features shared by both pentziiv and africanus 
are the conical spines on the coxae, trochanters and femora of the 
mid and hind limbs and the slight but distinct constriction at the 
base of the cerarian spines. Incidentally Brain does not refer to 
either of the above characteristics in his description of africanus. 

Pseudococcus barleriae sp. n. (Figure 2). 

Adult female small and rarely exceeding 1.5 mm. in length, 
oval in shape, pale brown in colour and very sparsely coated with 
white pulverulent matter. No marginal or caudal filaments apparent. 
Eggs yellow and in some individuals they were observed to emerge 
joined together like a string of sausages. 

Antennse of the adult female relatively short, consisting nor- 
mally of seven segments, the relative lengths of which are more 
or less constant. The only variation of importance occurs in the 
4th. segment which often exhibits incomplete division, and in a few 
individuals complete division, giving an 8-segmented antenna. In 
the normal 7-segmented form the terminal segment is much the 
longest with the 2nd. next longest; the 1st. is only slightly shorter 
than the 2nd. ; the 4th. and 6th. are subequal and shorter than the 1st., 
whilst the 5th. is the shortest with the 3rd. only slightly longer. 

Limbs relatively small but normal in every way, with the 
exception of the hind coxae, which are very much enlarged, whereas 
those of the mid and fore limbs are in the usual proportion to the 
remainder of the limbs. The forelimbs are about -^/r, the length of 
the hindlimbs but their coxa* are only about I /2 the size of those 
found in the latter pair. Tarsal digitules not knobbed. Anterior and 
posterior osteoles present but very inconspicuous. 

Caudal setae about 130 g in length; anal setae relatively short 
being only slightly more than half the length of the caudal pair. 
Anal ring of normal form. Ceriferous tracts confined to a single 
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Fig. 2. - Pseudococcvs harleria' sp. ii : Adult 9. A, antenna, x 114; 15, dorsal 

aspect of j)OstcM'ior extremity of abdomen, x 114: C, hind linh, x 170; 1), coxa 
of fore limb, x 170. 


pair on the anal segment; these tracts consist of two medium sized 
spines surrounded by a loose group of minute trilocular pores some 
8 or 9 in number. A few sette of varying lengths are also associated 
with each tract. 

Dermis with the usual trilocular pores and large circular discoid 
pores ; the former are more numerous on the dorsal and the latter 
on the ventral dermis but in neither case can they be said to be very 
numerous. Tn addition there are scattered pores, similar in size to 
the trilocular form, with small but conspicuous subcutaneous tubes. 
A few seUe occur on both the ventral and dorsal dennis. 

On Barleria viacrostegia (Acanthaceae), Pretoria, 1 1.1.B6, in the 
curled leaves at the end of the twigs, coll, TI. K. Munro, Dept, of 
Agric. Pretoria, No. 4221. 

This small species is certainly distinct from any of those 
recorded or described by Brain from South Africa, and its characters 
do not appear to agree with those of any species known to the writer. 
In some respects harleruT resembles Pscudocorcti.s socialis Brain, but 
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it differs from this species in the nature of the hind coxse and the 
fact that no ovisac is formed. The nature of the hind coxae, antennae 
and ceriferous tracts should be sufficient to distinguish it from 
other closely allied species. It has been assigned to the genus Psewdo- 
coccm rather than Ripersia because of its tendency towards 8-seg- 
mented antennae, but in other respects it suggests the latter genus. 

Saiissetia monotes var. pretoriac var. n. 

This variety differs fi'om typical Saissctia monotef^ Hall 
(Stylops, Vol. IV, p. 78, 1935) in the following respects: — 

1. The thickenings of the dermis in the young adult female are 
not so conspicuous and do not show the same regular arrangement 
that is found in typical monotes. 

2. The' ungual digitules are of similar form, both being stout 
and conspicuously knobbed at the distal extremity. 

3. The lateral spines in the stigmatic cleft are relatively shorter, 
being about V| to K the length of the median spine, and usually only 
about i/o to 2/., that of the marginal setfe. 

On Fieus sp. (Horace*), Pretoria, October, 1938, coll, de Ville. 

This material is obviously very close to monotes from which it 
differs chiefly in the nature of the stigmatic spines and the fact 
that the two ungual digitules to the claw of the limbs are not of 
different forms as in the case of monotes. Both monotes and its 
variety ijretoriiv exhibit an unusually thick and leathery dennis 
which renders it difficult to get satisfactory preparations for 
microscopic examination in fact young adult females gave the only 
preparations of any value. 

Selenaspidus portulacaria? sp. n. (F'igure 3). 

Puparium of the adult female circular, low convex, semitrans- 
parent, and pale smoky bi'own in colour. Larval exuvi* golden, 
nymphal exuvi* pale brown to golden. In some specimens the larval 
exuviae pale brown to golden. In some specimens the larval exuviae 
exhibit a dark median longitudinal stripe. Diameter of puparium 
of the adult female, 1.5 mm. 

Adult female very nearly as broad as long, with a deep and 
conspicuous articulation between the cephalothorax and the abdo- 
men. Posterior lateral margin of the cephalothorax broadly rounded 
with a small tubercle of varying form, which is usually rounded 
and broader than it is long but may be pointed or even beak shaped. 
Antenna? represented by a minute tubercle carrying a fine curved 
seta. Parastigmatic glands wanting. Integument highly chitinised in 
old individuals. Abdominal sep^nentation distinct; margin of abdo- 
minal sepnents with a few minute tubular spinnerets. 

Pygidium broader than it is long, with three pairs of lobes; 
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Fig. 3. — SeJcnaspiduK par tula ca^iir sp. ii.: Adult A, pygidium, \ 228; 
B, portion of pygidial fringe, y 456; C, various forms of the cephalothoracic 

tubercle. 


median pair twice as long as broad, rounded at the apex and very 
slightly swollen in the basal half, with the terminal portion some- 
what narrowed; first lateral lobes of the same foi’m as the median 
pair but very slightly smaller and rathei* more swollen in the basal 
half; second lateral lobes represented by tusk-like processes. The 
squama' are delicately fringed at their distal extremities, one pair 
occurs between the median lobes, another pair between the median 
and first lateral lobes, three between the 1st. and 2nd. lateral lobes 
and four beyond the 2nd. lateral lobes. The nature of the squama 
beyond the 2nd. lateral lobes is somewhat different from the others 
(Fig. 3b.). Circumgenital glands wanting. Anal orifice situated 
rather closer to the apex than the base of the pygidium. Vaginal 
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orifice broad and conspicuous. Dorsal pores with long tubular spin- 
nerets, moderately numerous but without any apparent definite 
arrangement. 

On Portulacaria afra (Portulacacese), Fort Beaufort, Cape Pro- 
vince, coll. E. E. Anderssen, April 1938. 

This species apparently comes close to S. articulatus Morgan, 
from which it differs principally in the absence of circumgenital 
glands, and the much longer and narrower from of the pygidial lobes. 



A preliminary list of the insect pests of crops and 
fruit trees in Portuguese East Africa 

by 

A. C. Saraiva. 

Chief of the Zoological Division, Department of Agriculture, Lourengo Marques. 
PART I: SYSTEMATIC LIST. 

In part T the species are listed under their families and orders. 
The known foodplants, the nature of the damage done, and the 
geographical distribution are noted for each species. The geographi- 
cal distribution is usually indicated by reference to administrative 
districts. 


Orthoptera 

Acridiidse 

1 — Nomadacifis tseptemfa.Hciata Serville — Practically all crops. 

Destruction by chewing of all parts growing above ground. 
The whole Territory during the outbreak periods. 

2 — Locihsta migraforici migratorioidcs R. et F. — Idem. Idem. 

The northern part during the outbi’cak periods. 

3 — Locustana, pardalina Wlk. — Idem. Idem. L. Marques during 

some of the former outbreak periods. 

4 — Zonooerus eJegam Thunb. — Idem. Idem. L. Marques and 

Inhambane. 

5 — Catantops mclam^ticm Schaum. — Herbaceous plants. 

Chewing of leaves and twigs. L. Marques. 

Isoptera 

Metatermitidse 

6 — Termes latericius Hav. — Cotton, citrus, deciduous fruit 

trees, some forest trees, etc. Chewing and tunnelling of the 
stem and roots. L. Marques. 

Hemiptera-Heteroptera 

Pentatomidae 

7 — AgonosceHs versicolor F. — Cotton. Sucking the sap of 

flowers and buds. L. Marques. 
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8 — Bagrada hilaris Burm. — Cruciferous plants and cotton. 

Killing the cruciferous plants and the cotton buds, by sucking 
the sap. L. Marques and Inhambane. 

Scutelleridse 

9 — Ccdlidea bohemani Stahl. — Cotton. Sucking the sap from 

leaves. L. Marques. 

10 — Steganocerns mvltipunctatus var. argm Fabr. — Idem. 

Coreidae 

11 — Anoplocnemis curvipes Fabr. — Citrus and cotton. Sucking 

the sap from buds, resulting in their wilting. L. Marques 
and Inhambane. 

12 — Leptoglossnis viembranaceNs Fabr. — Citrus, cotton, pea, etc. 

Premature fall of citrus fruits and wilting of the buds of 
other foodplants, as a result of sucking the sap. L. Marques, 
Inhambane and Quelimane. 

Lygaeidse 

13 — Oxymrenus spp. — Cotton. Sucking the sap from seeds in 

open dry bolls, so reducing their germinative power and 
spotting the fibre. The whole Territory. 

Pyrrhocoridse 

14 — Dysdercus nigrofasciatus Stal. — Cotton, orange and man- 

darine trees. Cotton: sucking the sap from seeds through 
the walls of green capsules, causing the spotting of fibre 
and the drop of green bolls, and allowing of the entrance of 
germs of internal diseases. Orange trees: sucking the sap 
from leaves, which become chlorotic and fall off. Mandarine 
trees : sucking the sap from ripe fruits. The whole Territory. 

15 — Dysdercm intermedins Dist. — Idem. 

16 — Dysdercus fasdatus Sign. — Idem. 

17 — Scanthius forsteri — Cotton. Sucking the sap from buds. 

L. Marques. 


Hemiptera-Homoptera 

Aphididse 

18 — Aphis tavaresi Del Guercio — Citrus. Sucking the sap from 
buds, which become distorted, shrunken and dry. The whole 
Territory. 
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Coccidse 

19 — IceTija purclm^i Mask — Citrus, etc. Sucking the sap from 

branches and young stems, resulting in the general weakening 
of plants and, indirectly, their covering by the sooty mould 
fungus. The whole Territory. 

20 — Psettdococeiu^ calceolaripL^ Mask. — Sugar cane. Sucking the 

sap from roots, causing the general weakening of plants. 
L. Marques and Inhambane. 

21 — Psewdococciis citri Risso — Citrus, cotton, etc. Sucking the 

sap from branches, hence general weakening of plants. 
L. Marques. 

22 — PHeudococcus sacchari Ckll. — Sugar cane. Sucking the sap 

from stems, hence general weakening of plants. L. Marques 
and Inhambane. 

23 — Pseudococcv.s virgaius Ckll. — Custard apple, cotton, etc. 

Sucking the sap from branches of all foodplants and from 
fruits of custard apple, resulting in the general weakening of 
plants and the depreciation of custard apple fruits. L. Mar- 
ques and Inhambane. 

24 — Pulvinaria jackiioni Newst. — Cotton. Sucking the sap from 

branches. L. Marques and Inhambane. 

25 — Lcpidosaphes pinnivformiii Bouche — Citrus. Sucking the 

sap from twigs, leaves and fruit, spoiling appearance of 
fruit and causing the general weakening of plants. The whole 
Territory. 

26 — Aonidiclla aurantu Mask. — Citrus. As in previous species 

but sometimes the plants are killed. The whole Territory. 

27 — Chnjt^om phallus ficus Ashm. — Citrus, coconut, etc. General 

weakening of citrus and spoiling appearance of citrus fruits ; 
sucking the sap from old or unhealthy coconut leaves. The 
whole Territory. 

Lepidoptera 

Gelechiida» 

28 — Plafijcdm gossijpiclki Saunders — Cotton. Destruction of 

anthers and developing seeds, and cutting of fibre, which 
cause shedding of flower buds and young bolls, and a com- 
plete or partial lack of dehiscence of the more developed 
bolls. Porto Amelia, Mozambique and Quelimane. 

29 — Sitotroga cerealella Oliv. — Rice, maize and other grains. 

Feeding on, and destruction of grains. The whole Territory. 

Cosmopterigidse 

30 — Anatrachyntis cardacella Snell. — Cotton. Chewing of leaves 

and capsule walls. Quelimane. 
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Eucosmidse 

31 — Argyroploce leucotreta Meyr. — Orange. Internal tunnelling 

in the fruits, resulting in their dropping and destruction. L. 
Marques. 

Pyralidse 

32 — Corcyra cephalonica Stt. — Cotton. Damage to stored seeds. 

L. Marques. 

33 — Getulia semifmcella Rag. — Custard apple. Perforation of, 

and internal tunnelling in the fruits, resulting in their 
premature fall and destruction. L. Marques. 

34 — Sylepta derogata Fabr. — Cotton. Chewing and rolling of 

leaves. L. Marques. 

Papilionidse 

35 — Papilio demoleus L. — Citrus. Chewing of leaves and buds. 

L. Marques and Inhambane. 

Sphingidse 

36 — Herse convolvtdi L. — Sweet potato. Chewing of leaves. 

L. Marques. 

37 — Hippotion celerio L. — Tobacco and sweet potato. Idem. 

Idem. 

Saturniidse 

38 — Argema mimosfv Boisd. — Kapok. Chewing of leaves. L. 

Marques. 

39 — NudaureUa helina Westw. — Idem. 

40 — Cirina similis Dist. — Idem. 

41 — Heniocha terptsichore Westw. — Idem. 

Noctuidaj 

42 — Chloridea ohsoleta Fabr. — Cotton, maize, tobacco, tomato, 

citrus, etc. Cotton: perforation and destruction of green 
bolls. Maize : chewing and destruction of female flowers and 
ears. Tobacco: chewing of buds and fruits. Tomato and 
citrus: perforation, internal tunnelling and destruction of 
fruits. The whole Territory. 

43 — Euxoa spinifera Hiibn. — Maize, tobacco, cotton, etc. Cutting 

off the young plants on the soil level. L. Marques. 

44 — Lwphygma ex&mpta Wlk. — Maize and other cereals. 

Chewing of leaves. L. Marques and Inhambane. 

45 — Laphygma exigua Hiibn. — Maize, tobacco, cotton, ground- 

nut, etc. Chewing of leaves. L. Marques and Inhambane. 

46 — Diparopsis castanea Hampsn. — Cotton. Perforation and 

hollowing out of green bolls. The whole Territory. 
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47 — Prodenia litura Fabr. — Cotton, tobacco, maize, castor oil 

plant, etc. Chewing of leaves. L. Marques and Inhambane. 

48 — Biisseola fiisca Hampsn. — Maize. Perforation of, and tun- 

nelling in the stem, so killing the plants. L. Marques. 

49 — Semmm calunmtis Hampsn. — Idem. 

50 — E arias insulana Boisd. — Cotton. Perforation and internal 

destruction of flower buds and green bolls, resulting in 
shedding and destruction. The whole Territory. 

51 — Acontm griellsi Feisth. — Cotton. Chewing of tender leaves. 

The whole Territory. 

52 — Phytometra acuta Wlk. — Mint. Chewing of leaves. L. Mar- 

ques. 

53 — Phytometra limhircua Guen. — Idem. 

Coleoptera 

Temnochilidse 

54 — Tenebnoides maiiritanicius L. — Cotton, maize and other 

grains. Feeding on stored seeds. The whole Territory. 

Cucujidse 

55 — Oryziephilus surinamensis L. — Coconut, cotton, maize, etc. 

Feeding on „copra'', stored grains, flour, etc. The whole 
Territory. 


Coccinellidse 

56 — Epilachna chrysomelina Fabr. — Cotton, potato and tomato. 

Chewing of the parenchyma of leaves, the veins remaining 
untouched, so giving the leaves a characteristic net-like 
appearance. L. Marques. 

57 — Epilachna dregei Muls. — Potato and tomato. Idem. Idem. 

58 — Epilachna. Iiirta Thunb. — Idem. 

59 — Epilachna paykuUi Muls. — Idem. 

Dermestidse 

60 — Dermestes vulpinu^ Fabr. — Tobacco. Damage to stored 

baled tobacco. L. Marques. 

Cleridse 

61 — Necrobia rufipes Geer. — Coconut. Chewing of stored 

„copra''. Quelimane. 


Anobiidse 

62 — Sitodrepa panicea L. — Cereals, etc. Infestation of seeds, 
flour, etc. The whole Territory. 
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68 — Lasioderma serricorne L. — Tobacco, cotton, maize and 
other cereals, etc. Perforation of cigarettes and cigars in 
tobacconists’ stores, and chewing of stored seeds of other 
foodplants. The whole Territory. 

Bostrichidse 

64 — Enneadesmus forficula subsp. capensis Lesne — Svgar 

cane. Perforation of stems. L. Marques. 

Buprestidse 

65 — Psetulagrilus splendens L. et G. — Cotton. Perforation of 

the stem. L. Marques. 

Tenebrionidse 

66 — Zophosifi sp. — Tobacco. Chewing of the subterranean 

portion of the stem of young plants, resulting in their 
destruction. The whole Territory. 

67 — Psammodes coriacem Gerst. — Coconut. Chewing of stems 

of young plants, below and on the soil level. Quelimane. 

68 — Psammodes serobicolUs Fahrs. — Tobacco. Chewing and 

destruction of stems of young plants, below and on the soil 
level, resulting in the death of plants. The whole Territory. 

69 — Gonocephalvm dermeatoides Gerst. — Tobacco. Chewing of 

the basal part of stems. Quelimane. 

70 — Tribolium confusum Jacq. Duval — Maize and other cereals. 

Chewing of, and damage to stored seeds. The whole Terri- 
tory. 

71 — Tribolium ferrugineum Fabr. — Maize, other cereals and 

cotton. Idem. Idem. 


Lagriidse 

72 — Lctgria seneipennis Fahr. — Cotton. Chewing of leaves. 

L. Marques and Quelimane. 

73 — Lagria vUlosa Fabr. — Idem. 

Meloidae 

74 — Coryna argentata Fabr. — Cotton. Chewing of flowers and 

leaves. L. Marques. 

75 — Coryna pilosa Fahr. — Idem. 

76 — Coryna marshalli Pic. — Idem. 

77 — Ceroctis phalerata 01. — Idem. 

78 — Ceroctis trifurca Gerst. — Idem. 

79 — Mylabris bihumerosa Mars. — Cotton, beans and other 

vegetables, citrus. Chewing of flowers, leaves and buds. 
L. Marques. 
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80 — Mylabris burmeisteri Bertol. — Idem. 

81 — Mylabris diaincta Bertol. — Idem. 

82 — Mylabris oculata Thunb. — Idem. 

83 — Decapotoma catenata Gerst. — Cotton. Chewing of flowers 

and leaves. L. Marques, Inhambane and Quelimane. 

84 — Decapotoma lunata var. digressa Bering — Idem. 

85 — Acteriodia decemguttata Thunb. — Idem. 

86 — Epicauta stranguluta Gerst. — Potato and cotton. Chewing 

of flowers and leaves. L. Marques. 

87 — Epicauta velata Gerst. — Idem. 

Bruch idse 

88 — Bruc}ms ^nsormn L. — Peas and beans. Perforation of 

green pods, and burrowing in developing seeds, which are 
practically destroyed. L. Marques. 

89 — Bruchus chinensis Thunb. — Peas, beans, other vegetables 

and cotton. Burrowing in, and destruction of ripe seeds. The 
whole Territory. 

90 — Brnch'us obsoletus Say. — Idem. Idem. L. Marques. 

91 — Bruchvs qtiadrhnaculatm Fabr. — Idem. 

92 — Spermophagus *sericcus Geoff r. — Cotton. Burrowing in, 

and destruction of seeds. L. Marques. 

Chrysomelidse 

93 — Colasposoma smdellane Leef. — Cotton, tobacco and citrus. 

Chewing of leaves. L. Marques. 

94 — Syagrus morio Has. — Cotton. Idem. Idem. 

95 — Syagrus rugifrons Baly — Idem. 

96 — Corynodes dejeani Berth. — Idem. 

97 — Caridezea variipennis Jac. — Idem. 

Cassididse 

98 — Aspidomorpha tecta Boh. — Tomato, potato and other 

solanaceous plants. Chewing of leaves. L. Marques. 

99 — Aspidonwrpha apicalis subsp. confinis Klug. — Idem. 

100 — Conchy loctenia hybrida Boh. — Idem. 

101 — Conchy loctenia tigrina 01. — Idem. 

102 — Hypocassida gibipennis Boh. — Idem. 

Cerambycidse 

103 — Phoraoantha semipunctuta Fabr. — Eucalyptus. Tunnelling 

through the bark and surface of wood in dying or dead trees. 
L. Marques. 

101 — Anthores leiiconotus Pasc. — Coffee. Tunnelling through the 
stem and roots, resulting in the general weakening or death 
of plants. L. Marques and Inhambane. 
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105 — Tragis coschema wahlbergi Fahr. — Cotton. Tunnelling 

trough the stem and twigs. L. Marques. 

106 — Apomeagna binubila Pasc. — French bean. Tunnelling 

through the twigs, which are killed. L. Marques. 

107 — Volumnia apicalis var. westermanvi Thoms. — Cotton. 

Tunnelling through the twigs, which die out. L. Marques. 

Curculionidse 

108 — Apion consimile Wagnr. — Cotton. Perforation of branches 

and stems, mainly on the joints, burrowing in the cortical 
layer and central cylinder, which causes the death of branches 
and even plants. Quelimane and Mogambique. 

109 — Apion considerandum Fahr. — Idem. 

110 — Apion cxmstrictum Hartm. — Idem. 

111 — Alcides erythropterus Chev. — Cotton. Ring-barking, perfo- 

ration and internal chewing of twigs. L. Marques. 

112 — Cryptorhynchus mangiferse Fabr. — Mango. Feeding on the 

cotyledons of the seeds, premature fall of fruits, and pro- 
bably dissemination of anthracnosis among mango trees. 
L. Marques. 

113 — Orrwphorm stomachosus Boh. — Wild ficus. Internal 

chewing and destruction of fruits, which turn dark and drop. 
L. Marques. 

114 — Rhynchophonis phoenicis Fabr. — Coconut. Perforation of, 

and tunnelling in the stem, which stops growing and even- 
tually dies. Quelimane. 

115 — Rhina afzelii Fhs. — Coconut. Perforation of, and burrowing 

into the stem, causing the weakening and death of plants. 
Quelimane. 

116 — Goniorrhinus hardenbergi Mshl. — Cotton. Attack on newly 

germinated plants. L. Marques. 

117 — Sitophilus oryzse L. — Maize and other cereals. Chewing of 

grains. The whole Territory. 

Scarabaeidse 

118 — Anomala ustulata Arr. — Sugar cane. Chewing and destruc- 

tion of roots. L. Marques. 

119 — Popillia bipunctata Fabr. — Cotton. Chewing of flowers. 

L. Marques and Inhambane. 

120 — Oryctes boas Fabr. — Coconut. Perforation of, and bur- 

rowing in the stem, resulting in the death of plants. Inham- 
bane and Quelimane. 

121 — Oryctes gigas Cast. — Coconut. Perforation of, and bur- 

rowing in the stem. Quelimane. 
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122 — Oryctes monoceros 01. — Coconut. Perforation and chewing 

of, and cutting off the stem. Quelimane. 

123 — Heteronyehus licas Klug. — Maize and sugar cane. Eating 

out the soft center of the stalk of young plants, which are 
killed. The whole Territory. 

124 — Temnorhynchus antiochus Fairm. — Coconut. Chewing of, 

and cutting off the stems. Quelimane. 

125 — Packnoda euparypha Gerst. — Idem. 

126 — Pachnoda impre&m Goldf. — Cotton. Chewing of flowers 

and leaves. L. Marques. 

127 — Paohnoda rufa Geer. — Idem. 

128 — Diplognatha gagatea var. silicea M’Leay — Idem. 

Hymenoptera 

Tenthredinidse 

129 — Athalia flacca Konow. — Turnip, cabbage and other cruci- 

ferous plants. Chewing of the leaf parenchyma. L. Marques. 

Diptera 

Trypetidse 

130 — Dams (Hiatus Lw. — Melon. Feeding on the internal tissues 

of fruits, which turn brown and decay. L. Marques. 

131 — Dacus pectoralis Walk. — Idem. 

132 — Dacus vertebratus Bez. — Idem. 

133 — Ceratitis capitata Wd. — Citrus and guava. Feeding on the 

endocarp, which causes the decay and premature drop of 
fruits. L. Marques. 

134 — Ceratitis cosyra Walk. — Citrus. Idem. Idem. 

135 — Ceratitis rosa. Ksh. — Citrus and guava. Idem. Idem. 

PART II: CROPS LIST. 

In this part the insect pests of each of the main crops and 
fruits are enumerated. The crops and fruits are alphabetically 
arranged. Some very important crops, such as groundnuts and tea, 
are not mentioned because they do not seem to be liable to severe 
insect attacks in P. E. A. Further notes concerning each insect 
species will be found in part I. The number on the right of each 
species, in parentheses, corresponds to its number in part I. 

Citrus insect pests 

Insects which attack the root and stem: 

1 — Termes lateritdus Hav. 


( 6 ) 
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Insects which attack the stem, foliage and fruit: 

2 — Lepidosaphes pinnseformis Bouche (25) 

3 — Aorddiella aurantii Mask (26) 

Insects which attack the foliage: 

4 — Anoplocnemis curvip^s Fabr (11) 

5 — Dysdercm nigrofasciatus Stal (14) 

6 — D. intermedius Dist (15) 

7 — D. fasciatus Sign (16) 

8 — Aphis tavaresi Del Guercio (18) 

9 — I eery a purehasi Mask (19) 

10 — Pisevdococous citri Risso (21) 

11 — Papilio demotem L (35) 

12 — Colasposoma scutellare Leef (93) 

Insects which attack the foliage and flower: 

13 — Mylabris bihumerosa Mars (79) 

14 — M. burmeisteri Bertol (80) 

15 — M. didncta Bertol (81) 

16 — M. ocrdata Thunb (82) 

Insects which attack the foliage and fruit: 

17 — Leptoglassm membranaceus Fabr (12) 

18 — Chrysomphalus ficus Ashm (27) 

Insects which attack the fruit; 

19 — Argyroploce leucotreta Meyr (31) 

20 — Chloridea obsolete Fabr (42) 

21 — Ceratitis capitate Wd (133) 

22 — C. cosyra Walk (134) 

23 — C. rose Ksh (135) 

Coconut insect pests 
Insects which attack the stem: 

1 — Psammodes eoriaceus Gerst (67) 

2 — Rhynchophortis phoenicis Fabr (114) 

3 — Rhina afzelii Fhs (115) 

4 — Oryctes boas Fabr (120) 

5 — O. gigas Cast (121) 

6 — O. nwnoceros 01 (122) 

7 — Temnorhynchus antiochtis Fairm (124) 

8 — Pachnoda euparypha Gerst (125) 

Insects which attack the „copra” : 

9 — Oryzsephihis surirmmemis L (65) 

10 — Necrobia rufipes Geer (61) 
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Cotton insect pests 

Insects which attack the root and stem: 

1 — Termes lateridus Hav (6) 

Insects which attack the stem: 

2 — Euxoa spinif&ru Hiibn (43) 

3 — Pseudagrilus splendens L. et G (65) 

4 — Goniorrhimis hardenbergi Mshl (116) 

Insects which attack the stem and twig: 

5 — Tragisdosahema wahlbergi Fahr (105) 

6 — Volumma apicalis var. westermanni Thoms (107) 

7 — Apion consimile Wagnr (108) 

8 — A. comiderandum Fahr (109) 

9 — A. constrictum Hartm (110) 

10 — Aleides erythropterus Chev (Ill) 

Insects which attack the foliage : 

11 — Bagrada hilaris Burm (8) 

12 — CalLidea bohemani Stahl (9) 

13 — Steganocerus multipimctatm var. argus Fabr (10) 

14 — Anoplocnemis curvipes Fabr (11) 

15 — Leptoglossm membranacem Fabr (12) 

16 — Scanthitis forsten (17) 

17 — PsevjdocoGCus citri Risso (21) 

18 — P. virgatuH Ckll (23) 

19 — PuLvinaria jacksoni Newst (24) 

20 — Anatrachyntis coriacclla Snell (30) 

21 — Sylepta derogata Fabr (34) 

22 — Laphygma exigua Hiibn (45) 

23 — Prodenia litura Fabr (47) 

24 — Acontia granllsi Feisth (51) 

25 — Epilachna chrysomelina Fabr (56) 

26 — Lagria seneipennis Fahr (72) 

27 — L. villosa Fabr (73) 

28 — Colasposoma scutellare Leef (93) 

29 — Syagrus morio Has (94) 

30 — S. rugifrons Baly (95) 

31 — Corynodes dejeani Berth (96) 

32 — Candezea variipennis Jac (97) 

Insects which attack the foliage and flower: 

33 — Agonoscelis versicolor Fabr (7) 

34 — Corona argentata Fabr (74) 

35 — C. pilosa Fahr (75) 
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36 — C. marshalU Pic (76) 

37 — Ceroctis phalerata 01 (77) 

38 — C. trifurca Gerst (78) 

39 — Mylabris bihumerosa Mars (79) 

40 — M. biirmeisteri Bertol (80) 

41 — M. didncta Bertol (81) 

42 — M. oculata Thunb (82) 

43 — Decapotoma oatenata Gerst (83) 

44 — D. lunata Pering (84) 

45 — Actcnodia decemguttata Thunb (85) 

46 — Epicauta strangulata Gerst (86) 

47 — E. velata Gerst (87) 

48 — PopiUia bipunctata Fabr (119) 

49 — Pachnoda impressa Goldf (126) 

50 — P. rufa Geer (127) 

51 — Diphgntha gagates var. silicea M’Leay (128) 

Insects which attack the floral bud and green boll: 

52 — Platyedra gossypiella Saunders (28) 

53 — Earias insulana Boisd (50) 

Insects which attack the green boll: 

54 — Dysdercm nigrofasriatus Stal (14) 

55 — D. intermedins Dist (15) 

56 — D. fasciatiis Sign (16) 

57 — Chloridea obsoleta Fabr (42) 

58 — Diparopsis castanea Hampsn (46) 

Insects which attack the dry seed : 

59 — Oxycarenus spp (13) 

60 — Corcyra cephalonica Stt (32) 

61 — Tcnebrioides mauritanicus L (54) 

62 — Orijziephiltis surinamcnsis L (55) 

63 — Lasioderma serricorne L (63) 

64 — Triboliiim ferrugineum Fabr (71) 

65 — Bruchus chinensis L (89) 

66 — B. obsoletm Say (90) 

67 — B. qnadrimaculatus Fabr (91) 

68 — 'Apermophagns sericeus Geoff r (92) 

Kapok insect pests 
Insects which attack the foliage: 

1 — Argema mimosse Boisd (38) 

2 — Nudaurelia belina Westw (39) 
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3 — Cirina similis Dist (40) 

4 — Heniocha terp^ichore Westw (41) 

Maize insect pests 
Insects which attack the stalk: 

1 — Etucoa spirdfera HUbn (43) 

2 — BmseoUt fusea Hampsn (48) 

3 — Sesamia calmniitiis Hampsn (49) 

4 — Heteronychm King (123) 

Insects which attack the foliapre: 

5 — Laphygma exempta Wlk (44) 

6 — L. exigvM Hiibn (45) 

7 — Prodcnia litura Fabr ( 17) 

Insects which attack the flower and ear: 

8 — Chloridea obsoleta Fabr (42) 

Insects which attack the grain: 

9 — Sitotroga cerealella Oliv (29) 

10 — Tcnebrioides mauritanicm L (51) 

11 — Onjzscphilus Surinam (‘nuis L (55) 

12 — Sitodrepa panicea L (62) 

13 — Lasioderma serricorne L (63) 

14 — Tribolhm confusiim Jacq. Duval (70) 

15 — T. ferrugineum Fabr (71) 

16 — Sitophilns oryzte L (117) 

Sugar cane insect pests 
Insects which attack the root: 

1 — Pseudocoeciis caleeolariR' Mask (20) 

2 — Anomala nstulata Arr (118) 

Insects which attack the stalk: 

3 — Pseudoeoceus sacchari Ckll (22) 

1 — Enneademivis forficula subsp. capcnsis Lesne (64) 

5 — Heteronychs liras Klug (123) 

Tobacco insect pests 

Insects which attack the stem : 

1 — Euxoa spinifera Hiibn (43) 

2 — Zophosis sp (66) 
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3 — Psammodes scrobicolUs Fahrs (68) 

4 — Gonocephalum dermestoides Gerst (69) 

Insects which attack the foliage: 

5 — Hippotion celerio L (37) 

6 — Laphygma exigua, Hiibn (45) 

7 — Prodenia litura Fabr (47) 

8 — Colasposoma scuteUare Leef (93) 

9 — Aspidomorpha tecta Boh (98) 

10 — A. apicaMs subsp. confinis King (99) 

11 — Conchy loctenia hybrid Boh (100) 

12 — C. tigrina 01 (101) 

13 — Hypocassida gibipennis Boh (102) 

Insects which attack the terminal bud and fruit: 

14 — Chtoridea obsoleta Fabr (42) 

Insects which attack the stored tobacco: 

15 — Dennestes vulpinus Fabr (60) 

16 — Lctsioderma ><ierricorne L (63) 



Field tests of poison bait against hoppers of the 
red locust, 1935-36 *) 

by 

W. G. H. COATON, M. Sc. 

I. EXPERIMENTS IN BAITING YOUNG HOPPERS. 

Early in the summer of 1985 — 86 the Government maize meal 
bait was used for the first time against hoppers of the brown locust 
in the north-western Cape Province and in the western Orange Free 
State. When the first red locust hoppers of the season hatched at 
Chakaskraal, in Natal, in December 1985, the writer tested the 
departmental bait against them, and found that excellent kills could 
be obtained on hoppers of the first and second instars in plant cane 
one foot in height. The bait was prepared according to the formula: 
maize meal 92 lbs., molasses 7 lbs. and arsenite of soda 1 lb. 

In January and February 1986, twelve tests were undertaken 
on a larger scale near Empangeni in Zululand on hoppers of the first 
to third instars. These tests were carried out mainly in young plant 
cane and ratoon cane one to two feet in height, with bare, well- 
cultivated soil between the rows. Especially on hot, sunny days the 
hoppers were killed quickly and effectively ; in many cases the mor- 
tality was estimated at 95 9r after about 86 hours. In tall ratoon 
cane, about five feet in height and forming a complete canopy over 
the rows, excellent kills were also obtained in three additional tests. 

II. KWAMBONAMBI TESTS. 

During the second half of February 1936 fourteen tests were 
carried out on hoppers of the third and fourth instars at Kwam- 
bonambi, near Empangeni. In the majority of these tests the area 
baited extended over one-half an acre to two acres ; in one test only 
about one-fifth of an acre was baited and in three other tests the 
area baited covered 4, 7 and 9 acres respectively. In most cases the 
bands were baited in sparse grass, about one foot in height, with 
approximately one-third of the surface of the soil devoid of vege- 
tation. The grass was of the wiry, sour type commonly found on 
the coastal sand-hills. In one test the band was located in a marsh 
with dense green vegetation about five feet in height. These tests 
at Kwambonambi gave very satisfactory and encouraging results 

*) The writer is greatly indebted to Messrs. C. du Plessis and C. F. Jacot- 
Guillarmod for aid in the statistical analysis of the data presented in this paper. 
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in most cases; mortalities estimated at 85 to 96 % were obtained 
after about 48 hours in nine of the tests. Three of the tests gave 
fair mortalities, estimated at 50 to 70 %, and two were regarded as 
complete failures. 

The Kwambonambi experiments indicated that it is not desirable 
to attempt baiting while the hoppers are trekking actively during 
the day, although considerable success could be obtained by baiting 
during active migration in tall dense grass. The best time of the 
day for the application of the bait was found to be early in the 
morning, late in the afternoon, and during the night, i. e. during 
the periods when the hoppers are least active. Moist conditions were 
found to be favourable for successful baiting. A dosage of about 65 
to 130 pounds dry weight per acre was applied in these tests. The 
general impressions gained were (1) that a higher dosage was 
required for baiting in dense, tall vegetation than for baiting in 
sparse, short vegetation; (2) that the bait had to be as moist as 
possible, and that it had to be thrown hard, so that a large propor- 
tion of it would adhere well to the vegetation. 

The writer also came to the conclusion that the bait was not 
particularly attractive to the hoppers; they only seemed to take it 
when they happened to stumble on a particle of bait in walking 
along a leaf or on the ground. In this respect the red locust hoppers 
differ strikingly from those of the brown locust, since the latter can 
be relied upon to stop on the bait even during active migration. 

in. EXPERIMENTS CARRIED OUT AT MTUBATUBA, ZIILITLAND, 
MARCH— MAY 1936. 


1. Introduction. 

The experiments discussed in this section were carried out at 
Masimba, about 20 miles west of Mtubatuba in the hills of the Game 
Corridor. Whereas the tests undertaken during the month of Fe- 
bruary at Kwambonambi had been carried out in vegetation that 
was not always very dense, tall and green, the general conditions at 
Masimba were ideal for testing the bait under what had been con- 
sidered the most unfavourable circumstances. There was a dense, 
luxuriant green covering of grass, ranging in height from two to 
six feet, and the frequent rains and heavy dews provided very 
moist conditions. No cattle were grazed on the experimental area. 

The main objects of the experiments were to determine: — 

(a) the dosage of maize meal bait required per acre under 
moist conditions and in dense vegetation; 

(b) whether the addition of more molasses would increase the 
attractiveness of the bait; 

(c) the comparative value of various bait carriers; 
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(d) whether molasses is necessary; 

(e) whether a higher percentage of poison would increase the 
effectiveness of the bait, and 

(f) whether the baiting method could be recommended for 
use against hoppers in the 4th to 6th instars. 

2. Technique. 

The technique followed at Mtubatuba in 1936 was very largely 
the same as that described in a report now being prepared for 
publication as a science bulletin by Prof. J. C. Faure and Mr. C. F. 
Jacot-Guillarmod on their experimental work at Hluhluwe, Zulu- 
land in 1937, therefore, there is no need to give a detailed description 
in this paper. The Mtubatuba procedure differed from the Hluhluwe 
technique as follows; — 


(a) Experiments in enclosures. 

The writer used barriers 44 feet in length instead of 48 feet. 
The number of barriers was limited therefore, only five or six 
barriers could be erected for an experiment and one of these was 
used as a control. Consequently it was not practicable to replicate 
treatments on one and the same day. 

More time was allowed to elapse between the completion of 
baiting and the taking of cage samples at Mtubatuba. The reason 
for this was that the taking of samples from the barriers was 
delayed until the free part of the band began to migrate. In the 
case of hoppers of the third and fourth instars, the samples were 
collected by means of a net, and the time elapsed between com- 
pletion of baiting and commencement of catching of samples varied 
from one hour and a half to two hours and twenty minutes, the 
average being about one hour and fifty minutes. 

In the case of hoppers of the fifth and sixth instars, the cage 
samples were taken by hand as the insects when scared hid away, 
making net collection impossible, and this proved to be a slow process. 
The hand collecting began from one hour and a quarter to four hours 
after completion of baiting, and lasted for about 40 minutes to one 
hour and a half. The hoppers for the control cages were also collected 
by hand. All control hoppers were taken from an enclosure, whereas 
the Hluhluwe controls were taken from the free part of the band. 

For twelve of the experiments two cage samples were taken 
from each enclosure, and for four experiments only one cage was 
used for each enclosure. The number of hoppei-s per cage varied from 
about 100 in the case of 6th instar hoppers, to about 300 in the case 
of 3rd instar hoppers. 

In some of the experiments a certain amount of difficulty was 
experienced owing to the fact that a large proportion of the hoppers 
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moulted in the cages, and some of the results were discarded on 
this account. Tn the case of the experiments discussed in this report 
the control cages showed very low mortalities, varying from 0 % 
to about 6 

The dipterous parasite BlHsoxiipha sp. interfered with the 
experiments to such an extent that the results of a considerable 
number of experiments were discarded because the controls showed 
high mortalities. 


(b) Field experiments. 

The areas occupied by the bands baited in the field tests at 
Mtubatuba were, in most cases, from five to ten times as large as 
the standard size plots (25 by 30 yards) adopted in 1937 at 
Hluhluwe. The results were arrived at by estimating the percen- 
tage dead and alive in the baited band after three to five days. 

3. Dosage required per acre. 

Four experiments were perfonned in enclosui’es on four diffe- 
rent days to endeavour to dertermine whether there is an appre- 
ciable difference in the mortalities obtained with four different 
dosages, varying from 60 to 200 pounds (dry weight) per acre. 
Details of the conditions, and the results obtained, will be found 
in tables 1, 2 and 3. 

Table 1 : Dosape per acre: Details of conditions under which experi- 
ments irere carried out in enclos^ures. 

Dates: March 13th to 20th, 1936. Vegetation: conditions practi- 
cally identical for the four sets of enclosures: dense green grass 
about 4 feet high completely obscuring the ground. Hoppers : mainly 
third instar. Bait: Departmental maize meal bait (maize meal 92, 
molasses 7, arsenite 1 lb.) Enclosures: 44 feet in circumference. 


Nn. 

I 1 

j of baifiii*' I 

Interval : 
baiting to 
cat ching 
cage samples 
hrs. : mins. 

1 

1 )ew 

! Wont her 


^ time a. in. 

i 

temp. P, 

% R.H. 



M. 2. 

7.10 

71 

90 

1 : 40 

hefivy 

partly 

sunny 

S. 

7 

(is 

07 

1 ::30 

very 

littif* 

sunny 

4. 

0.50 

07 

100 

1 :50 

heavy 

sunny 

5. 

1 

OH 

95 

i 

2 :20 

heavy 

sunny 
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Table 2: Dosage per acre: Percentage mortalities obsen^ed in cage 
samples after 56 hovrs. One cage sample taken from each enclosure. 


No. 


Dosages 


1 

1 

i 

' j 

: 'I’olal 

t 

' ('oiih'ol 

1 


(30 

I 100 

120 

1 ICO 

1 

200 




Ihs. 

Ihs. 1 

Ihs. i 

i 1 

Ihs. 

1 

; lh^ 

1 

1 


AI. 2 

SS.7 

02. 1 

o:i ‘2 

05 H 

!)4 s 

404 0 

4 1; 


71 4^) 

H4.0 

HS.C 

H() (;* 

04 7 

422 2 

5 i 

4 

74.(; 

HI 0 

71.0’) 

0(1 1 

‘14 4 

410 4 

0 

5 

So.H 

70 1 

H2.2 

00 5 

72 4 M 

401 0 

n 

Total 

.420 5 

.42H.1 

442.0 

400 4 

454 2 

1701 1 


\vorai?c' 

HO 1 

H2 0 

H.80 

02 4 

HH 0 

H5 2 



The figures marked with an asterisk >) in table 2 do not 
represent observed mortalities. In these cases the hoppers moulted 
so extensively in the cages, that no counts were made at the time. 
In order to complete the set of figures for statistical analysis, the 
percentages were estimaded according to the method described hy 
A. R. Saunders (1935). (Statistical methods with special reference 
to field experiments — tin. So. Afr. Dep. Agr. i For. Sc. Bull. 147, 
75 p.). 


Table S: Dosage per acre: AnaUjsls of variance. 


Duo 

lo 

Degrees 

of 

freedom 

Sum 

of 

squares 

Mean 

square 

Vz loK- 1 
(mean , Z 

square) I 

1 

1 

z 

at 

V -- 0 05 

Replication 

4 

444.70 

14H.24 

' 

2 4004 0 4740 

1 1 

0.0250 

Treatment 

4 

410.GG 

102.GG 

•:.:}154 i 0.2S9() ' 

! 1 

(».5907 

Error 

12 

6s9.‘J:{ 

57.49 

2.025S i 

j 

Total 

1 

19 

1545.27 


1 
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Although the average percentage mortalities in table 2 seem to 
suggest that there was a slight advantage in using a dosage of 160 
pounds, table 3 shows that there was no significant difference 
between any of the dosages under the conditions of these experiments. 
It should be pointed out that all these tests were undertaken with 
maize meal bait containing only one percent of arsenite of soda. The 
bait used in the following season with more consistent results against 
older hoppers contained 3% of arsenite in maize bran, which is 
approximately equivalent to 2'^ in maize meal. 

4. Field tests at Mtubatuba. 

Nine field tests of baiting against hoppers of the 4th to 6th 
instars were undertaken on different days in the Game Corridor from 
March 30th to May 1st, 1936. Details concerning the conditions 
obtaining at the time of each test, and the estimated percentage kills 
will be found in table 4. 

Table .'t: Field Tests at Mtubatuba, April 1936. 

Bait: Departmental maize meal (1% arsenite plus molasses) used 
in all tests (except 8a) ; 8 gallons of water added per 100 lbs bait. 
Maize ear meal (1% arsenite plus molasses) used in 8a. Double 
strength molasses added to half of plot 6. Vegetation :green in all 
cases. 


No. 

Dosage per 
acre in lbs. 
dry weight 

Time of 
baiting 

Time spent 
on bait 

Inst a r 

hjstimated 

])er(*entago 

mortality. 

Duration 
of test 
in days. 

i 

Sa 

100 

0.45 a.m. 

8 hours 

0th 

85 

4 

Hh 

100 

7.80 a.m. 

2 hours 

Otli 

20 

1 

1 

140 

10 a.m. 

8 (lavs 

1th 

'ft- 

5 

2 

100 

0.80 a.m. 

8 hours 

5t li 

95 

8 

a 

150 

11.80 a.m. 

1 ^4 hours 

5th 

75 

4 

4 

180 

i p.m. 

15 hours 

5th 

95 

8 

5 

107 

p.m. 

15 hours 

5th 

99 

8 

6 

180 

7 a.m. 

hours 

(itii 

H5 

8 

11 

120 

7.10 a.m. 

4 (lays 

0th 

50 

0 
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Table k (continued). 


No. 

Vof^etation 

Dt‘w at 
time of 
baiting 

WeathtT 

Acreage 

baited 

(aj)prox) 

Temj). F, 

At time ' 

% K.H. 

of baiting 

Ha 

Sparsp, about 
18” high 

very little 

strong 

wind. 

ly. 

<)2 

89 

Hh 

mainly sparse 
9” to 24” high 

do. 

do. 

1 

09 

90 

1 

dense, d to 

5 feet. 

grass wet 
from rain 

dull, part- 
ly rainy 

5 

72 

82 

2 

do. 

heavy 

sunny 

V* 

71 

100 

3 

do. 

non(‘ 

sunny 


84 

78 

4 

do. 

none but henivy 
during night. 

fan 

% 

82 

80 

5 

dense 18” high 

heavy 

eleai 

‘4 

78 

SC) 

i\ 

dense 2 to 5 feet 

slight 

sunny 

IV. 


90 

11 

mainly dense 

1 — 8 feet high 

very heavy 

misty 

IV, 

68 

1 

96 


If an estimated kill of 5()9'r or lower is regarded as a failure, 
and a kill of and higher as a success, the results of these nine 
tests may be classified as: successes 5, failures 4. It is difficult to 
account for the inconsistency of these results in any other way than 
to assume that the low poison content ( 1 ''r ) was the cause of the 
failures, and yet, five out of the nine tests gave good results. The 
two evening baitings (Nos. 4 and 5) were both very successful, but 
three of the morning applications (Nos. 2, 3 and 6) gave kills 
estimated at 95, 75 and res{)ectively. The indications are that 
heavy dew is favourable : of tests undertaken with heavy dew present, 
one was a failure (No. 11) and three were very successful (Nos. 2, 
4 and 5). Test No. 1 was performed on a rainy day, and the grass was 
wet from rain; the results were poor (45<;.r) but some rain fell during 
the course of the baiting operations. 

It is interesting to note that both tests carried out in sparse, 
short vegetation, with one-quarter to half the area showing as bare 
ground, (Nos. 8A and B) were failures. In both these cases there was 
very little dew, and the wind was noted as strong, whereas only 
mild winds were noted for all the other tests. On the other hand, tests 
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Nos. 3 and 6 were also carried out in the absence of heavy dew, and 
the estimated kills were 75 and 85%, respectively. 

As far as dosage per acre is concerned, the field tests gave no 
very clear indications. The dosages varied from 100 to 160 pounds 
per acre. The higher dosages yielded 4 successes and one failure, 
and the low dosages one success and three failures. The very best 
result, 99%, was obtained in test No. 5 with only 107 lbs per acre; 
the grass was only 14" — 18" high, but so dense that it completely 
obscured the ground. 

On the whole, the results of these field tests were rather conflic- 
ting, and it is therefore not possible to draw definite conclusions from 
them. For this reason the writer could not recommend baiting as the 
standard control measure against hoppers of the 4th to 6th instars 
in 1936. 

5. Increase of molasses content. 

From observations made in the field during the summer of 
1935 — 36, the writer came to the conclusion that the departmental 
maize meal bait was not attractive to the hoppers of the red locust. 
It was observed that hoppers walked past bait particles on the leaves 
of plants without paying any attention to them, even if they were no 
more than about half an inch away ; it therefore seemed obvious that 
the bait particles were only eaten when hoppers walked directly over 
them. 

Experiments were therefore undertaken with baits containing 
more molasses than the departmental bait, in order to detennine 
whether the bait could not be made more attractive by increasing the 
molasses content. Four experiments were carried out on four different 
days, in enclosures, using baits containing 7%, double, treble and 
quadruple amounts of molasses, respectively. Details of the conditions 
obtaining at the time of the experiments, and the results obtained, 
will be found in tables 5, 6 and 7. 

Further details concerning the four experiments listed in tables 5 
and 6 were as follows : — 

Dates: March 27th to April 3rd 1936. Vegetation: Conditions 
very similar in the four sets of enclosures: dense green grass from 
18 inches to 4 feet in height, completely obscuring the ground. 
Hoppers: — M. 6 and 7: 4th instar, M. 9 and 10: 5th instar. Bait: 
Standard maize meal bait containing 7 % molasses was compared with 
the same bait to which double, treble and quadruple amounts of 
molasses had been added: — 

(1) Standard molasses: maize meal 92 lbs, molasses 7 lbs, 
arsenite of soda 1 lb. 

(2) Double molasses : maize meal 92 lbs, molasses 14 lbs, arsenite 
of soda 1 lb. 
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Table 5: Increase of molasses content: Details of conditions under 
which experiments were carried out in enclosures. 


1 

1 

No ! 

1 

1 nogirimiig of baiting 

Interval: 
baiting to 1 
catcihing ^ 
cage sami)leb: 
hcjurs : ininH 

i 

1 Dew 

W eat bei' 

- .1 

1 

Tunc* a.iii. 

Temp. " F. 

% lt.H. 

j 

1 


M. (>. 

7.25 

71 

HI 

J :50 

modc'rate 

sunny 

7. 

7.J5 

73 

05 

1 :35 

noiu' 

sunny 

J). 

7 

(*.5 

100 

1 . 51) 

\\(‘t after 

rain 

sunny 

10. 

7.10 

72 

Hi; 

1 15 

.sllgllt 

sunny 


(3) Treble molasses : maize meal 92 lbs, molasses 21 lbs, arsenite 
of soda 1 lb. 

(4) Quadruple molasses: maize meal 92 lbs, molasses 28 lbs, 
arsenite of soda 1 lb. 

The same quantity (6.6oz dry weight i>er 44' enclosure, i.e. 120 
lbs per acre) of maize meal bait was weighed for each enclosui*e, and 
the additional amounts of molasses were added to Nos. (2), (3) and 
(4). On a weight percentage basis the baits therefore contained 
respectively 1 0.93, 0.87 y; and 0.82 of arsenite of soda, but foi- 

practical purix)ses it may be considered that the> all contained 1 
of arsenite of soda. 

Dosage per acre: 120 lbs throughout. Enclosures: 44 feet in 
circumference. 

The periods which elapsed between the taking of cage samples 
and the final readings of pei’centage mortalities were: — M. 6, about 
81 hours, M. 7 about 77, M. 9 and 10 about 56 hours. 

Reference to table 6 shows that the average mortalities observed 
in cage samples, after baiting with the baits containing the four 
different concentrations of molasses, varied from about 51 to 59 per 
cent. The lowest average mortality was obtained with bait containing 
treble molasses, and the two highest averages with the baits con- 
taining double and quadruple molasses. As shown in table 7, the 
analysis of variance gives a value for Z which is smaller than Z at P 
— 0.05, indicating that there is no significant difference between the 
mortalities observed in the enclosures baited with the baits containing 
different concentrations of molasses. 
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Table 6: Incre-ase of molasses content: Percentage mortalities 
observed in cage samples. 


No. 

(1) 

Standard 

iiioIaBses 

(^) 

Double 

molasses 

! (8) 

! Treble , 
inolasseB | 

1 

(4) 

Quadruple 

1 molasses 

1 

1 

1 Totnl 

1 

1 

I Control 

M. 6 

57.4 

50.0 

46.0 

06.0 

227.2 

2.2 

7 

13.1 

29.0 

10.1 

13.0 

05.2 

2,9 

9 

78.1 

80.4 

79.8 

82.5 1) 

320.8 

0.0 

10 

68 . 7 1 ) 

70.1 

09.3 

09.9 

278.0 

2.2 

Total 

217.3 

230.1 

205.8 

232.0 

891.2 


Average 

54.3 

59.0 

51.5 

58.0 

55.7 



The figures marked with an i) were estimated (see note under 
table 2, above). Two cage samples were taken from each enclosure, 
except in the case of the controls, from which only one cage sample 
was taken. 


Table 7: Increase of molasses content: Analysis of variance 

for table 6. 


Dup 

to 

Degrees 

of 

freedom 

1 Sum 
of 

squares 

1 

Mean 

Hquarc‘ 

1/2 log e 
(mean 
square) 

Z 

Z at 

P. = (».()5 

Roj[)lioation 

3 

9377.04 

3125.68 

4.0237 

2.2923 

0.6757 

Treatment 

3 

145.20 

48.39 

1.9390 

0.2082 

0.0757 

Error 

9 

287.25 

31.91 

1.7314 



Total 

15 

9809.48 






A further point of interest that emerges from the figures in table 
7 is that the I /2 lo? e for replication is greater than the corresponding 
figures for treatment and for error. This indicates that there was 
more variation in these experiments due to unknown variables than 
to the different concentrations of molasses used in the treatments. 

We may therefore conclude that these experiments gave the 
following indications : — 
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(a) that increasing the molasses content of the maize meal bait 
to double, treble and quadruple amounts did not produce significantly 
better mortalities, and 

(b) that the additional molasses did not make the bait less 
attractive to the hoppers. 

6. Comparison of different carriers. 

As shown in the preceding subsection of this report, experiments 
and observations had indicated that the maize meal }>ait was not 
attractive to the hoppers, and that an increase of the molasses content 
did not result in better mortalities. Therefore a .series of experiments 
was performed in enclosures, in order to compare the effectiveness of 
various other bait carriers with that of maize meal ; at the same time 
observations were made on the spreading qualities of these cari*iei*s. 

(a) Description of carriers used. 

The carriers tested were: — 

1. Maize 7neal, This was the standard departmental whole maize 
meal bait issued from about November 1935, and prepared in a pi’ivate 
factory according to the formula: maize meal 92 lbs molasses 7 lbs 
and arsenite of soda 1 lb. The specifications laid down for the bait 
were (a) Moisture: the finished product must not contain more than 
10 of moisture and (b) fineness: 100 ^'/( must pass through No. 10 
I.M.M. sieve, 97 ^/( through No. 18 T.iM.M. sieve, and not more than 
55 through No. 3 I.M.M. sieve. Experience showed that millers had 
difficulty in producing a meal that would conform ('xactly to these 
si>ecifications ; they i*epoi*ted that it was not in-acticable to keep the 
l^ercentage of the fine partiedes, which i^ass thi’ough the 30 I.M.M. 
sieve, down to 55^;. It must, therefore, be understood that the maize 
meal used in these experiments did not conform exactly to the above 
specifications. ,, Whole mear’ means a meal consisting of the whole 
of the grain, including the bran. 

It wamld be better, in s])ecifying the fineness of maize meal for 
locust bait, to prescidbe a grade of fineness that is regularly produced 
by millers in the ordinary course of their business. Thei’e is a certain 
amount of risk that the meal may be too fine, and this will result 
in a tendency to lump-formation. Lumps are a danger to stock, 
especially in the Cape Province w here it is customary to feed crushed 
maize to sheep during droughts. Therefoi*e the tyi)e of meal selected 
should be carefully tested for mixing, spreading and sowing qualities. 
It is probable that the grade of maize used may also be a factor 
influencing the spreading qualities of the meal. 

Spreading qualities: maize meal w^as ranked first amongst the 
carriers tested on the basis of spreading qualities. It sowed well, gave 
a good coverage, and did not tend to form lumps. 
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2. Maize ear meal. This consisted of the ears of maize, including 
the leaf -sheaths or husks, the grain and the cob, all ground together 
in a hammer mill. It was slightly coarser than the maize meal. On the 
basis of spreading qualities, ear meal was ranked second. It sowed 
almost as well as maize meal, and gave a good coverage, without 
lumps. Owing to its lower specific gravity this carrier could not be 
sown as well against the wind as maize meal. 

3. Ground oat bran. This was a byproduct of a breakfast oat 
factory, and it consisted largely of ground oat bran. Is was found 
to be rather difficult to wet thoroughly. Its spreading qualities were 
found to be distinctly inferior to those of maize meal and maize ear 
meal, and also inferior to the mixtures Nos. 4 and 5 below. If not 
enough water was added, the oat bran was too light to sow ; if more 
water was added it formed lumps both in mixing and in sowing. 
Instead of giving a good even coverage of small particles , it fell in 
lumps about as large as peas or beans. 

4. Ground oat bran plus maize meal (2 : 1 by volume). This 
mixture was ranked, on spreading qualities, as being about as good 
as No. 5 below; it was considered much better than oat bran alone, 
but inferior to maize meal and maize ear meal. 

5. Oat hay meal phis maize meal. (2 : 1 by volume). Oat hay 
meal consisted of oat hay, including the grain in the ear, ground fine 
in a hammer mill. When used alone it sowed badly, gave very poor 
coverage, and tended to fall in lumps as large as peas and even 
walnuts. When mixed with maize meal (2 volumes oat hay meal plus 
one volume maize meal) a mixture was formed which was ranked, 
on spreading qualities, as being as good as the mixture of ground 
oat bran and maize meal (no. 4 above) . 

6. Barley meal. This consisted of barley grain only, ground in 
a hammer mill; the bran was not sifted out of the meal. This carrier 
was found to have the worst spreading qualities of all the materials 
tested. When mixed with water it forms a very sticky mixture, almost 
like dough, and when spread it falls in lumps. 

7. Barley meal plus maize meal (2:1 volume). This mixture was 
ranked on spreading qualities as being scarcely better than barley 
meal alone, possibly almost as good as oat bran alone. 

(b) The first series of tests. 

In the first series of tests, the first five carriers describe above 
were compared. Details of the conditions under which the tests were 
performed, and the results obtained, will be found in tables 8, 9 
and 10. 
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Table 8: Comparison of different carriers: Details of conditions 
under which experiments were carried out in enclosures. 


\o. 

iJpfj^iuniii^ of bailiiif? 

Iiiforval 

to 

catcliint^ 
saiii))leh 
hours : mius 

1 )h\\ I 

Weal her 

1 lino, Ji.in 

1 

i 

tFlll]). V. 

to R.ll. 

1 

M. 12. 

7.50 

08 

05 

2 : 10 

hea\ y 


14. 

7 15 

(i4 

100 

5 . 5 

ht‘a\ y 

simn^ 

15. 

7.15 

05 

JOO 

;i • 15 


misty 

n;. 

0.50 

(12 

100 

5 25 

}u‘a\ y 

sunny 


Further details concerniri}? the experiments reported on in tables' 
8 and 9 are listed below : — 


Dates: April 8th to 24th, 1936. 

Vegetation: Green in all cases; no bare ground visible in en- 
closures in M. 14 and 15, but in M. 12 and 16 about one-quarter of 
the area of the enclosures was visible as bare ground ; height of grass : 
in M. 12 and 14 about 3 feet, in M. 15 and 16 about 1 U feet. 

Hoppers: M. 12: 5th, other tests 6th instar. 

Bait: (1) Standard maize meal bait containing 7G molasses 
and 1 % arsenite of soda. 

(2) Maize ear meal. 

(3) Ground oat bran. 

(4) Ground oat bran 2 volumes plus maize meal 1 volume. 

(5) Oat hay meal 2 volumes plus maize meal 1 volume. 

Of the carriers (2), (3), (4), and (5) a volume equal to the 
volume of maize meal bait required for a given dosage (e. g. 8.8 ozs 
per enclosure for 160 lbs per acre) was measured out. To this 
volume of the carrier was added the amount of arsenite of soda and 
molasses contained in the corresponding quantity of maize meal bait 
(e. g. 8.8 ozs in the case of the dosage 160 lbs per acre). Therefore 
all baits contained approximately 1 G of arsenite of soda and 7 G 
of molasses. 

Enclosures: 44 feet in circumference. 

Dosage per acre: see table 9. 
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Table 9: Comparison of different carriers: Percentage nu)rtaUties 
observed in cage samples after 50 to 56 hours. Two cages samples 
per enclosure, except centrals: 1 per enclosure. 


No. 

(t) 

Si andard 
niaizf' 
meal 

(^) 

Maizo 

(‘ar 

meal 

(•■>) 

Ground 

oat 

bniii 

w 

Oat bran 
]dus 
maize 
iiH'al 

(5) 

Oat hay 
meal 
plus 
maize 
meal 

Total 

I)osag(» 

j)er 

acre 

Gontrf)! 

M. 12 

DS.O 

00.2 

70.2 

70.0 

05.1 

000 8 

100 

0 

1 1 

Sll.O 

01 0 

55.1 

80 1 

80.0 

OOf) 4 

120 

5.7 

15 

H8.1 

05.2 

08.0 

1 80.0 

02.0 

too 2 

100 

0.8 

Ki 

1)0.1 



07.S 

OCl.O 

70 1 

00.5 

418 4 

100 


Toliil 

005. S 

074.8 

201.1 

015.5 

027 0 

1047.8 




01.5 

00.7 

00 0 

78 0 

81.0 

82 0 




Table 10: Comparison of different earners: Analysis of variance 

for table 9. 


1 )ue 
to 

! 1 )eorees 

! of 

freedom 

1 

Sum 

of 

.s(pian\s 

1 

j Aleau 
S(juare 

1 

1 1 . p 

1 (na‘ai) 

. sipianO 

1 

' z 

i 

Z at 

! r. - 0.05 

Keplieat ion 

0 

17t; 04 

58 08 

2.0050 



M5(‘atmeut 

t 

1 0(0 (;o 

400.41 

0 007(; 

1 0051 

0 5!)07 

Ibri or 

12 

787.00 

(;5.(;7 

2 0022 



'rota! 

10 

2025.00 






It will be seen from table 9 that the averaRe percentage morta- 
lity obtained with ground oat bran was distinctly lower thans those 
obtained with the four other carriers. Table 10 shows that the dif- 
ferences due to treatment are significant since Z is greater than 
Z at P = 0.05. By the usual method, we find that when “P” — 0.05 

a difference of 12.5 % between average mortalities would be 
significant. 
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It follows that ground oat bran gave significantly poorer l esults 
than the other foui- carriers in this series of tests. The difference 
between the average percentage mortalities obtained with oat bran 
and the mixture of thi.® and maize meal (carrier -1) is 12.9, which is 
not much greater than the calculated significant difference. 

In view of the notes quoted above with reference to the poor 
spreading!: qualities of ground oat bran, it is not surprising that the 
results should be poorer than those obtained with the other carriers. 
Unless a very large dosage per acre is applied, one should expect to 
obtain fietter results with a carrier that spreads well than with one 
that spreads badly. Since the hoppers apparently feed on the bait 
only when they happen to walk over a particle of it, the bait should 
be finely divided and evenly spread over the vegetation. Ground 
oat bran cannot be recommended as a suitable carrier if it is used 
alone. 

The mixture of gi-ound oat bran and maize meal (carrier 4) 
gave an average mortality of 78.9, which is significantly poorer than 
the average for maize eai* meal and maize meal. The difference 
between the averages for mixture (1) and maize meal is 12.6, which 
is i)ractically equal to the calculated significant difference. Mixture 
(4) was not significantly poorer then the mixtuj*e of oat hay m^al 
and maize meal. 

It may therefore bo concluded that a mixtur'^ of ground oat bran 
(2 volumes) and maize meal (one volume) is not as good a carrier 
as maize meal or maize ear meal. The differences between the 
average percentage moi-talities observed were not so great as to 
rule out this mixture (no. 1) altogether. It must bo borne in mind 
in this connection that locust officers and fai’iners are usually unable 
to control the dosage scattered per acre to any great extent in actual 
field work, and that the general tendency probably is to scatter 
rather high dosages. Therefore, the practical results obtained in a 
campaign with the mixture (No, 4) would probably not be noticea- 
bly inferior to those obtained with maize meal or maize ear meal. 

Cari-ier No. 5, the mixture of oat hay meal and maize meal, 
gave an average pei’centage moilality of 81.9, which is not signifi- 
cantly lower than those obtained with maize meal and maize ear 
meal. No. 5 was significantly better than ground oat bran. The mix- 
ture of oat hay meal (2 volumes) and maize meal (1 volume) can 
thei’efore, be recommended as a good carrier that would give satis- 
factoi-y results in practice. Its spreading qualities were considered 
to be inferior to those of maize meal, and maize ear meal, but not 
so far inferior that one need to hesitate to use the mixture on a 
large scale. 

Maize meal and maize ear meal (Nos. 1 and 2) gave the highest 
percentage mortalities, and both these carriers were classified as 
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good spreaders. They can both be confidently reconunended as 
excellent carriers for use in campaigns against red locust hoppers. 

The results obtained in this series of tests appear to indicate 
that high mortalities are positively correlated with good spreading 
qualities of the bait carrier. 

(c) The second series of tests. 

In the second series of tests, carriers Nos. 1, 2, 5, 6, and 7 (see 
“a” above) were compared. Two experiments were performed; the 
details of the conditions, and the results obtained, will be found in 
tables 11, 12 and 18. 


Table II: Companion of different carriers: Details of conditions 
under which experiments were carried out in enclosures. 



Beginning of baiting 

Interval : 
baiting to 
catcliing 
cage sam])les 
hrs : niins. 



No 

liTTie, a, in. 

temp. '' F. 

% R.H. 

1 )e\\ 

Weatlier 

M. IH. 

1 *“ ^ 

7.15 

(»S 

7 (; 

n : ;u) 

very little 

f^nnny 

19. 

7 

09 

KM) 

4: 0 

boiivy 

,siinn\ 

to 

cloudy 


Further details concerning tests Nos. M 18 and 19 were as 
follows: — 

Dates: 27th and 29th April 1936. 

Vegetation: Green and dense in all enclosures, no bare ground 
visible ; height of grass 2 to 4 feet. 

Hoppers: 6th instar. 

Bait: (1) Standard maize meal bait containing 7 molasses 
and 1 % arsenite of Soda, at 100 lbs per acre, i. e. 5.6 oz (dry) per 
44' enclosure. 

(2) Maize ear meal. 

(5) Oat hay meal 2 volumes plus maize meal 1 volume. 

(6) Barley meal. 

(7) Barley meal 2 volumes plus maize meal 1 volume. 

Of the carriers (2) (5) (6) and (7) a volume equal to the 
volume of 5.6 oz. maize meal was measured out, and to this was 
added the amount of arsenite and molasses contained in 5.6 oz. of 
maize meal bait. Therefore, all baits contained approximately 1 % 
of arsenite and 7 % of molasses. 

Enclosures: 44 feet in circumference. 
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Table 12: Comparison of different carriers: Percentage mortalities 
observed in cage samples after 72 (M, 18) and. 56 (M. 19) hours. 
Two cage samples per enclosure, except controls: 1 per enclosure. 


No 

( 1 ) 

Standard 

maize 

meal 

m 

Maize 

ear 

meal 

(5) 

Oat hay 
meal 
jdus 
maizi" 
meal 

(li) 

Jlarley 

meal 

(7) 

Parley 

meal 

])lllS 

maize 

meal 

Total 

Control 

M. IH 

1 

17.d 

54.5 

54 5 

1 

1 r>() 3 

1 

1 ;f!).8 

2h; t; 

i 

! J 4 

m 


HO.l 

GG.l 1 

t 48 1; 


3:15.4 

0 

Total 

{)() 0 

131.G 

1 

OH H 

104] 

552.0 


Avernge 

4i'5..'3 

()7.d 

G1 H i 

1 

40 4 

1 

1 

52 1 

55.2 ' 


Table 13: Coynparison of different carriers: Anahjsis of variance 

for table 12, 


j 

J)ue to 1 

i 

[ i 

l)egrees of 
fl’eedoiii 

Sum ol 
S(^uare^ 

AhMU 

s<jn.ir(‘ i 

I'o log e 
(me.in ^(|liaie) 

Re])lication 

1 

1411 35 

1 n I 31 

3 r.2(;(» 

dVinitment . . 

4 

(’.57 10 

KM :i0 

2 551)5 

l^lrror 

4 

S75 47 

21 s S7 

2 coil 

d’otal 

0 

i 

2044 (H 




As shown in table 13, the variations due to replication and erroi 
were g’reater than the variation due to treatment. This indicates that 
there was no sig:nificant difference between the average percentage 
mortalities obtained with the five carriers tested in these two expe- 
riments. 

It should be borne in mind that barley meal (6) and the mixture 
of barley meal and maize meal (7) were classilied (see “a’^ above) 
as being poor spreaders. They can, therefore, not be recommended 
as suitable carriers for use on a large scale against red locust hop- 
pers, although the results in table 12 seem to indicate that they ar^^ 
about as effective as maize meal and maize ear meal. 
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In view of what has been said above about ground oat bran (in 
“b’' first series of tests), it is very surprising that such good results 
were obtained in test M. 18 and 19 with the poor spreaders barley 
meal and barley meal plus maize meal. On the other hand, the figure^ 
in table 12 are based on two experiments only, in which the results 
varied considerably, and it is doubtful whether one would be justified 
in drawing important conclusions from them. 

7. Omission of molasses and increase of poison content. 

As stated in the introduction to section III. above two important 
aspects which the writer planned to study were whether molasses 
was necessary in bait, and whether a higher percentage of poison 
would not be more effective. Tests designed to throw light on these 
two points were carried out on several occasions. Unfortunately 
the bands of hoppers used for these tests proved to be heavily 
infested with the larvae of the dipterous parasite Blasoxifpha sp. 
There was such a heavy mortality in the control cages in these 
experiments that the results were discarded as being of no value. 

IV. GENERAL (INCLUSIONS. 

The experiments and observations discussed in tliis i>a))er gave 
the following indications: — 

(I) Maize meal bait, containing 1 ^ arsenite of soda and 7 
molasses, can be used with excellent results in the destruction of 
hoppers of the red locust in their first to fourth instars. 

(II) Dense, green, and succulent vegatation offers favourable 
conditions for successful baiting, even if it is up to five feet in height. 

(III) Moist conditions resulting from rains and heavy dew do 
not interfere with the successful use of bait; on the contrary, 
moistur favours successful baiting. 

(IV) The best time to apply the bait is early in the morning, 
late in the evening, or during the night, when the hoppers are least 
active. As a general rule, baiting is not successful during active 
migration. 

(V) The bait is not particularly attractive, and is eaten only 
when hoppers happen to walk over it; therefore the bait should be 
spread evenly over the vegetation, and it should be used in a wet state 
and thrown hard so as to increase the chances of its sticking to the 
plants. 

(VI) A dosage of about 90 to 120 pounds (dry weight) per 
acre is necessary in order to obtain satisfactory kills in dense, green 
vegetation. 
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(VII) Experiments carried out to compare dosages varying 
from 100 tot 200 pounds of maize meal per acre indicated that there 
was no significant difference between the mortalities obtained with 
the different dosages. 

(VIII) Field tests of maize meal bait containing 1 '/f of arsenite 
of soda against hoppers of the 4th to 6th instars did not give con- 
sistently good results; therefore baiting could not be recommended 
in 1936 for adoption by the Department of Agriculture and Forestry 
as its standard measure for the control of the older hoppers. 

(IX) Increasing the molasses content to 11, 21 and 28 did 
not result in better mortalities than those obtained with maize meal 
bait containing only 7 % of molasses. 

(X) (a) Seven carriers and mixtures of caiTiers were compared 
in tests carried out in enclosures. Maize meal, maize ear meal, and a 
mixture of oat hay meal (2 volumes) plus maize meal (1 volume) gave 
the best results, and these three materials can be recommended as 
excellent carriers for poison bait to be used in campaigns against 
hop])ers of the red locust. Owing to the difficulty of obtaining 
sufficient supplies of maize ear meal and oat hay meal, and of having 
these materials ground, only maize meal is likely to be used on a large 
scale by the Government. 

(b) Ground oat bran is a poor spreader, and the mortalities 
obtained with this carrier were significantly iK)orer than those 
obtained with the three good carriers referred to in the preceding 
paragraph (a). A mixture of ground oat bran (2 volumes) and maize 
meal (1 volume) w^as somewhat inferior to maize meal alone, but 
this mixture could probably be used with satisfactory results on a 
large scale. 

(c) Barley meal (grain only) was found to be a very poor 
spreader. But in two experiments the results obtained with this 
carrier, and a mixture of barley meal and maize meal, were not 
significantly different from those obtained with maize meal and 
maize ear meal. In any case the strong tendencN' to lump in these tw^o 
carriers rules out their use, as the risk of poisoning stock would be 
increased. 



A layman collects and breeds fruit flies 

by 

W. E. Marriott. 

This short article will, it is hoped, be of interest to entomologists, 
be they professionals or laymen. It is a brief outline of how the 
writer first became interested in fruit flies ; an interest which grew 
into an absorbing hobby, and at the same time added much to the 
knowledge of this branch of entomology. Fruit growing, an elemen- 
tary knowledge of botany, and a love of the countryside were qua- 
lifications perhaps well suited to lead one into work of this nature. 

Yet even with abounding enthusiasm the efforts of a layman 
need direction and guidance by those competent to give it, if they 
are to become intelligently useful. This guidance was forthcoming, 
thanks to the ready co-operation of Mr. H. K. Munro, Collection 
Entomologist at Pretoria, Dr. L. B. Ripley and Mr. G. A. Hepburn 
of Cedara, and much help given by botanists at the Durban and 
Pretoria herbaria. Without this co-operation the gathering of so much 
scientific knowledge would not have been possible. 

It would seem that in whatever part of the world fruit is grown, 
the grower is faced with the problem of pests, and South Africa is 
certainly no exception. About nine years ago Dr. Ripley and Mr. 
Hepburn gave serious attention to fruit flies and their control. Their 
researches, as many of the readers of this Journal will know, included 
experiments designed with a view to discovering effective attractants 
and repellents. Under their direction numerous tests of different 
baits were carried out in a Durban sub-tropical orchard, adjacent on 
one side to indigenous bush. It is hardly within the scope of this 
article to deal with these experiments and the knowledge gained from 
them. They are mentioned because they actually provided an intro- 
duction to the really serious work of collecting and breeding, which 
has engaged the attention of the writer for the last six years. How- 
ever, in passing, it may be mentioned that, with the layman’s mind, 
the writer did have visions of the eradication of one of our worst 
fruit pests, the Natal fruit fly *), particularly when nearly 60.000 
males of this fly were trapped in the orchard during a period of six 
months. It was a good indication that fruit flies are really numerous ; 
but eradication — well, that is not a popular word with entomolo- 
gists! 

While the experiments with different baits were being carried 
out in the Durban orchard, all fruit flies recovered from the traps 


'*') Ccratitis rosa Ksh. 
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were put into alcohol and sent to Cedara. It was at once noticed that, 
apart from the usual fruit pests, many other species of fruit flics 
were also bein^ trapped ; it was when these were sent to Mr. Munro 
for identification that the possibilities of trapping, as supplemen- 
tary to ordinary collecting, were revealed. For two years trapping 
was done regularly, and all fruit flies other than the well known 
pests of fruit were sent in alcohol to Pretoria during that period. 
It was eventually found that no le^ss than 60 different species of 
fruit flies had been recovered from the traps, many of them i*eprc- 
senting species new to science. The quest for this information has 
taken the writer to many parts of the country: High Veld, Low Veld, 
Thorn Veld, Karroo, Coast Bush, Inland Bush, Rivei's and Mountains: 
in fact, from where the waves break on the sea-shore to the snow 
line of the Drakensberg, for wherever there is vegetation fruit flies 
may be found if they arc diligently looked for. Hundreds of miles have 
been travelled in search of infested fruits, flowers, galls and for those 
flies which bore into the stems of certain plants. Of now species 
taken in the traps and others which had been netted by various 
collectors, many hosts have been found, and a number new species 
were also bred. Yet there remains much to be done, and probably 
there are many more new species awaiting discovery. The field work 
and the gathering of material was preliminary to much work in the 
insectary. 

Breeding cages had to be prepared, and constant attention had 
to be given to the material before and after the emergence of flies. 
One lot of puparia *) has been tended for over two years, and flies 
emerged up to twenty months after pu])ation. The enjoyment 
occasioned on the emergence of a now species and the watching, as 
they develop, of* the varied colours and patterns has to be experienced 
before it can be fully appreciated. Then also for record purposes, 
specimens of parasites of the flies wei-e collected, and samples were 
taken of pupal cases of emerged flies. 

This most engrossing work has been constantly stimulated by 
the encouragement given by the band of helpers already referred to. 
Over two hundred rearings have been made, and of these about fifty 
still await identification. The results of the work up to date are 
reflected in the following records. 

First rearing of a species representing a new genus 2 


First rearing of a new species 13 

First known rearing of a known species 10 

A new host plant for a known species 31 

A known host plant for a known species 12 


') of Scleropithid^ alaplifp ocliali^itu M ro. 
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Collecting fruit flies has not the same popular appeal as col- 
lecting the many beautiful species of butterflies and moths, yet it can 
provide thrills, as shown by the very unusual conditions which 
attended one important find. A few years ago the writer was camping 
on the Natal Drakensberg with a small party. The party, with pack- 
horses and provisions, had left the main camp, where tents had 
been erected to shelter the assembled mountaineers. The idea was 
to establish a sub-camp nearer to the 10,500 feet summit of the Berg 
which was to be scaled. In the late afternoon a suitable cave was 
located. As previous occupants would appear to have been baboons, 
the cave was cleaned, bedding was unpacked and firewood gathered. 
At sundown preparations for the evening meal were commenced. 
Some juicy steak was to be roasted over the open fire and thin sticks 
with sharpened points were needed on which the pieces of meat might 
easily be threaded. The writer cut a couple of stems from a plant 
growing near the cave, removed the bark, and proceeded to sharpen 
them, but somehow they would not sharpen properly though several 
attempts were made. The stems were hollow; and then came the 
sudden thought that this hollowing might be the work of a stem- 
borer, and perhaps a trypetid too! By the light of the fire they were 
carefully sliced open, and sure enough three puparia were revealed. 

During succeeding days a thorough search was made for more 
material but it met with no success. The plant generally grows near 
rivers, but it has never since been found high up at the base of a 
krantz as in the case of the first plant near the cave. The three 
puparia were tended during the remainder of the camping jx^riod, and 
some time after arrival back in Durban one imperfect fly emerged. 
Attemps, entailing the travelling of long distances, were subsequently 
made to procure more material, but these also met with failure. Two 
years later further efforts were crowned with success and over one 
hundred puparia were collected in another part of the Drakensberg. 
The fly proved to be a new species of Stenoirnpeta *), and the host 
provides the only instance on record in South Africa of a trypetid 
fly infesting a plant *") belonging to the Natural Order lJmhcUifcra\ 

Then there was the occasion when a plant was pulled up for 
examination, and it so happened that a second plant came from the 
soil with it. This second plant had one leaf on which a gall was found, 
and eventually a fruit fly emerged from it: at present the only 
instance of a leaf-gall being made by a trypetid fly in South Africa. 

One of the reasons which prompted the writing of this article for 
the Journal, was, that it might indicate to professional entomologists 
the possibilities there are in co-operation v/ith suitable laymen. To the 


') Steyiotrf/peta thurriotti Mro. 
' Polemnayna (jraHHularii folia. 
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likely layman, there are opportunities for the pursuance of a healthy 
and absorbing „Nature Hobby” under proper direction and moreover, 
the satisfaction of doing something v/hich would add to the sum 
total of scientific knowledge. 


The Editor has asked me to add a few words alK)ut the really 
valuable work that has been done by Mr. W. E. Marriott in increasing 
our knowledge of a very important family of flies. The Trypetidse, 
commonly known as fruit-flies form, a group that is important be- 
cause several of its members ai*e of great economic significance. 
Resides, the study of all the various species (300 or more are known 
from Southei-n Africa) and their grouping in genera and larger 
groups, as well as the variations within the species themselves, is of 
value in the widei* stu(hes of evolution and kindred sulijects. For this 
work much material is needed, and it Mi‘. Marriott has done nothing 
else, he has helped to get together specimens of many species, often 
in good series. 

In addition, from the economic point of view, the breeding work 
that he has done has added new records of the native host-plants, 
many previously hardly suspected, of various species and of the Natal 
fruit fly in particular. He has also accumulated data on the seasonal 
infestation of various fiuits, all facts that must be considered when 
methods for the conti*ol of an injurious species are being sought. 
Apart from the actual data relating to known pests, there is much 
of what may be termed economically negative, but, in its own way, 
important information. Thus, thi-ough Mr. Marriott's work it is known 
that the pest species ai^parently do not breed in certain native fruits; 
and that quite a number of fruit flies living in various wild fruits, 
do not seem to show any signs of attacking cultivated fruits. May it 
be added, however, that in dealing with living organisms, one can 
never be too sure? 

]\Iuch of the data gathered by Mr. Marriott has alreadv' been 
published in papers in recent numbei*s of the Entomology Memoirs 
issued by the I^ivision of Plant Industry; much, too, still awaits 
publication. Many difficult problems in classification arise in naming 
such material as Mr. iMarriott has collected; biological data cannot 
well be published until the identity of the species concerned is i)ro- 
perly established. 

In passing, too, it may be mentioned that other problems have 
arisen. Mr. iMarriott says that the baittrap material w^as placed in 
alcohol. The pi*eservation of flies in a wet medium is not recom- 
mended, but in the case of the bait-trap catches, the wetting of the 
specimens w^as unavoidable, owing to the nature of the bait. In the 
case of the pest species this was of no great moment as the flies, 
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after removal from the rather thick bait, were washed to some extent, 
then counted and discarded. When, however, it proved of value to 
save material for later systematic study, something had to be done 
to get the specimens in a suitable condition for this purpose. In the 
first place the flies could not be properly examined while in a liquid, 
and then the alcohol gradually caused their colours to fade; their 
removal from the alcohol was therefore essential. This was done by 
passing the specimens through increasing strengths of alcohol up 
to 95 % over a period of a week or more. Knally they were put into 
ether for an hour or so and pinned while still wet with the ether. 
The final ether bath was particularly necessary, as it avaporated so 
rapidly that the wing membranes did not fold over and stick together, 
as usually happened if only alcohol was used. 

Another small difficulty was that, due to the removal of all body 
fats in the ether, the specimens failed to stick to the pin, and each 
had to be carefully glued to the pin with a tiny spot of Canada balsam 
or Seccotine on the underside. 

Finally, Mr. Marriott had proved to be an ideal field collaborator. 
He is a keen and careful observer, and he is always ready to do his 
best to secure material or data. The help given by him not only to 
me, in the general study of the classification of these flies and their 
general biology, but also in the control investigations carried on 
under the direction of Dr. L. B. Ripley by the Entomologists at the 
Cedai’a School of Agriculture in Natal, has been of much value. This 
shows that a person interested in natural phenomena can co-operate 
to great advantage with workers in more specialized fields of endea- 
vour. H. K. Munro 



Some new species of South African Trypetidae 
(Diptera), including one from Madagascar 

by 

H. K. Munro 

Dacus (Dacus) hargreavesi n. sp. 

Very like both Dacun puriis Cvrr., and D. ahcsquierei Coll. *). 
There is, however, at least in the specimens with a more darkly 
developed wing-pattern, a distinct, although rather pale, apical spot 
at the tip of the wing. Further, there is no median, post-sutural, 
yellow spot or stripe on the mesonotum and no yellow fascia on the 
second abdominal segment. As to whether all three may prove to be 
but foiTTis of one species can only be decided when moi’e material is 
available for study. 

Type s and two j paratypes, Uganda, Nawandala, 11. 2. 1924. 
Coll. II. ll(argreaves). No. 901. 

j. Length 6.0 mm., of wing 5.0 mm. A black species. Head, 
proportions of length, height and w’idth, 4, 5 and 6. Frons narrow, 
about one fourth width of head and twice as long as wide, brown, 
ocellar dot and elongate triangular vertical plates shining blackish 
brown, bristles black, two inferior orbitals, superior orbitals appa- 
rently usually absent, but in one specimen a weak, hair-like bristle is 
present, the ocellars minute, hair-like, slight pale pubescence in 
middle; occiput blackish brown, the orbits narrowly and obscurely 
yellowish, no yellow' spots on vertex and only a trace behind; lunule 
yellowish brown ; antennae of usual length, the first joint short and 
the second and thii'd together about equal in length to the cheeks, 
arista brown at base ; face short, shining black, ferruginous at lowei- 
c*orners including genae; palpi yellow, blackish basally; proboscis 
blackish, yellow outwardly. 

Thorax black with pale pubescence and slight dust; yellow are 
humeri (except anterior comer), broad mesopleural stripe touching 
sternite and notopleural callus, an isolated sutural spot, single hypo- 
pleural spot and scutellum except narrow black base ; bristles black, 
anterior supra-alar present, the middle scapulars as strong as the 
outer, the scutellars about the length of scutellum apart. Ilalteres 
yellow. Legs: coxse blackish-ferruginous, femora blackish, the basal 
fourth of first, basal third of second and basal half of third yellow, 
tibiae ferruginous, the fore and middle pairs yellowish apicall.v, tarsi 

♦) Collart, Bull. Mu.s. v d’Hist. nat. de Belgiquf. .KI, :!0 lit.'!.’. 
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yellow. Wing very like figures given by Ck)llart (l.c.) ; stigma brown, 
marginal and sub-marginal cells pale yellowish hyaline, in the type 
and one paratype a distinct, darker spot in the tip of sub-marginal 
cell, just crossing over end of third vein; in both these also the 
extreme bases of the marginal and sub-marginal cells are infuscated 
to the upper cross-vein; in the other paratype the apical spot is 
practically absent and only the base of the marginal cell is infuscated. 
In all the upper cross-vein is broadly infuscated. Anal stripe broad, 
filling anal cell and inner comer of third posterior cell, narrowing to 
end before the wing-margin. Point of anal cell moderately wide, 
about two and a half times length of rest of sixth vein to wing- 
margin; there is a cloud below the end of sixth vein. Abdomen: 
tergites fused; rugose with whitish pubescence; black, no yellow 
fascia on second segment, at most in one specimen a slight ferruginous 
tinge on; the hind edge, the apex, including the „apical patches” 
reddish. Genitalia and venter blackish. 

Dacus (Dacus) fuscinervis Mall. 

Malloch, 1932, Ann. Mag. Nat. Hist., Ser. 10, vol. X, 301. syn. Dacus (Dams) 
doriiloides Mro., 1939, Jnl. Ent. Soc. S. Afr., I, 32. 

It is unfortunate that when describing the species as dorifloidee 
Malloch’s name was overlooked. In the description nothing is said of 

the frontal bristles, and the speci- 
men has already been returned to 
the British Museum. However, Dr. 
John Smart has kindly examined 
it and writes that there is no trace 
of any of the frontal bristles — 
whether these bristles are quite 
absent in the species only further 
specimens will show. That they 
may occasionally be present as 
minute, hair-like bristles is possible 
as is the case in Dacm (Afroda- 
cm) nigrivenatus Mro. in which 
normally only a moderate pair at 
the base of the antennae is to be 
seen, with rarely an upper, minute 
pair of inferior orbitals. The inner 
scapulars are also present and are 
about as large as the outer. The 
photograph (fig. 1) shows the 
specimen that was described as 
doryloides. 
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Ceratitis (Ceratitis) malgassa n. sp. 

It is curious that only a few species of Trypetidae have been 
recorded from the island of Madagascar, an area in which, from its 
geographical position, may be expected to occur forms of importance 
in the study of the distribution of these flies. It is therefore inte- 
resting to record a new species of Ceratitine Trypetid from there. 

The species is very like Ceratitis catmrei Guer. that is found in 
Mauritius and is recorded from the Seychelles, but which as far as 
is known does not occur on the continent of Africa. However, as has 
been recorded, fruits from Mauritius infested with the larvae have 
been intercepted at the port of Durban. 

Holotype, a male obtained by Mr. G. A. Hepburn, entomologist at 
the Cedara School of Agriculture, Natal, at Tananarive. Madagascar, 
during his visit there in April 1935. 



a. 



b. 


Fig. 2. Spatulato bristle on frons of male of a. Cerntitis 'fualgassa Mro., and 

b. Ceratitis ratoirci Guer. 

The new species may be at once distinguished from catoirei by 
the size and shape of the spatulate bristle on the frons in the male. In 
catmrei these bristles (fig. 2b) are conspicuous, even to the naked 
eye, as rather large, white spots well in advance of the head as, in 
what is apparently the normal position, they are directed forward 
and a little upwards and outward. The bristles are about one and a 
half times the length of the head and extend beyond the aristae. The 
yellowish stem is flattened laterally and the spatula spread horizon- 
tally and thus conspicuous in a dorsal view. It is probable that the 
flat surface of the spatula is morphologically the same as that of the 
stem and has been twisted through 90 although as far as can be 
observed there is no sign of a twist at the juncture. Thus too, in a 
dorsal view as seen in the figure, the stem appears as a fine line. 


10 
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while laterally it is wide and the spatula seen on edge. The latter, 
scutiform in shape with the truncate, anterior margin a little concave, 
is jdmost transparent and has a strong white reflection by incident 
light; the surface is rather obscurely striate. In malgassa the bristles 
(fig. 2a) are not so conspicuous, only as long as the head and not pro- 
jecting beyond the aristae. They are somewhat displaced in the speci- 
men, but are apparently flattened laterally ; the transparent, glassy 
stem, narrow at the base, is barely widened on its inner two-thirds, 
then rather more strongly, the edges thickened; the spatula, somewhat 
wider than the end of the stem, is almost square and rather small. 
It is also marked with striations that extend faintly on to the outer 
end of the stem, and is white by reflected light. As seen in the figure 
the flat surface of the spatula is on the same plane as that of the 
stem, but the bristle is apparently somewhat twisted outwardly. It 
may be noted here that in Ceratitis capitata Wied. the spatula is 
lozenge-shaped, the outer end at times more rounded ; it is black and 
strongly striat^. 

Apart from the spatulate bristles, malgassa is very like catoirei. 
Length 5.5 mm., of wing 5.25 mm. Head yellow; the frons appears 
more prominent than in catoirei in which it is usually more flat; 
there is slight black pubescence, bristles normal, the two inferior and 
the upper superior orbital dark yellow, the strong ocellars black 
(usually yellow or only blackish in oatorei), the lower, spatulate, 
superior orbital on a small tubercle; lunule small; antennae dark 
yellow, about half length of face, arista bare but slight pubescence 
on yellowish base; face pale yellowish, flat, epistome not projecting; 
proboscis and flat palpi yellow. Thorax ; the dorsum has a somewhat 
different appearance to that in catoirei, the spots, of which the 
arrangement is similar, are brownish-black with black pubescence, 
the supra-alar spots deep black, the spaces between are mainly 
brownish with whitish dust and pale pubescence, on each side is a 
somewhat elongate spot over the suture, the strong prescutellar 
yellow spots form hooks one on each side of and united to a short 
median yellow stripe that reaches to the dorso-central line; humeri 
whitish with a brown spot. In catoirei the dorsum is almost quite 
black, the spots, with black pubescence, defined by the pattern of 
the grey tomentum with pale pubescence, the lateral sutural spots 
weak and the prescutellar spots usually reduced as also the median 
stripe, but they are sometimes almost as strong as in malgassa. The 
scutellum is similar in both but in the malgassa specimen the basal 
pair of black spots is strong and the transverse yellow bar well marked, 
in catoirei they are usually weak and so the scutellum more completely 
black. The pleura are yellow with whitish pubescence, deep yellow on 
lower mesopleura; on the upper half of the mesopleura is a dull, 
blackish rectangle (continued a bit towards the base of the wing) 
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and marked out bj'^ wide, whitish margins, only the upper portion of 
which, on the notopleural line, is usually conspicuous in catoirei; 
upper part of post-scutellum shining black, the lower thickly grey 
dusted. Bristles normal, inner and outer scapulars yellowish, others 
black, one mesopleural, the dorso-centrals a little behind line of 
anterior supra-alars, no distinct propleurals. Legs as in catoirei, 
yellow, with yellow clothing, the front femora also rather swollen 
and with similar, long, deep, yellow hairs and row of almost orange 
bristles below. Halteres yellow. Wing as in catoirei, basal streaks 
as usual, basal band yellow above with blackish edges and blackish 
below, the free marginal band yellow in marginal and submarginal 
cells with the usual four black spots and black edges, blackish out- 
wardly, cubital free, medial united, both blackish. Venation normal, 
third vein rather sparsely setulose to middle of first posterior cell, 
lower, outer angle of discal ceil acute. Abdomen brownish yellow, 
broadly blackish with dark greyish dust on hind margin of second 
segment, the fourth segment almost wholly so and a trace on third; 
pubescence shining, black. Genitalia yellow. 

PERILAMPSIS, Bez. 

In view of the discover.y of the female of Perilampsis diademata 
Bez. as recorded in the following pages, it is necessary to amend the 
tables given on page 34 of volume 1 of this Journal. The changes to 
be noted are : — 

15 (16) No yellow or white hypopleural spots. 

A. Base of ovipositor short, aiwut one-sixth wing-length; 

abdomen not strongly red, but more reddish-brown, the 
transverse bars of white pubescence somewhat more 
pronounced cj? curta Mro. 

B. Base of ovipositor long, one-third wing-length; abdomen 
quite red, the white transverse bars less prominent 
(o)v’ diademata Bez. 

16 (15) Yellow hypopleural spots present. 

17 (18) A single reduced spot. 

A. Abdomen red; squamae blackish (if hypopleural spot is 

but little apparent or absent, see 15(16) B) 

(j diademata Bez. 

B. Abdomen blackish-brown with yellowish transverse 

bands; squamae white tj miratrix n. sp. 

20 (19) Yellow mesopleural stripe widened ; basal band on wing close 
to anal cross-vein, only hyaline streaks present; base of 
oviposition half length of wings ? miratrix n. sp. 
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Perilampsis diademata Bez. 

Bezzi, 1924, Ann. S. A. Mu.if., 19, 482, PI. XII, fig. 28; Bull. Ent. Res., 16, 

104 (in tables). « 

Munro, 1926, Union S. Afr., Dept. Agric., Ent. Memoir 6, 23; 1939, Jnl. Ent. 

Soc. S. Afr., I, 39. 

As has been noted previously, no authentic females of this species 
(particularly from the type locality) were known, but in 1929 I 
recorded a pair from Bulawayo, Southern Rhodesia, that was, with 
some confidence, regarded as diademata Bez. However, efforts were 
made as occasion offered to secure more specimens at or near the 
type locality, but without success. It was not till 1937 when species 
of PeriJampsin were bred by Mr. W. E. Marriott and the writer from 
fruits of species of Loranthus (apparently a group food-plant for the 
genus) that further definite steps were taken. During 1938 Mr. F. 
A. S. Turner who is in charge of the Buffelspoort Citrus Experiment 
Station kindly collected numbers of fruits of a Loranthus growing 
there and from these several specimens of both sexes of Perilampsis 
diademata emerged. Comparison of the females showed at once that 
the Rhodesian pair could not be diademata. 

Apart from the lack of sufficient material on which a compara- 
tive examination could be made, the chief reason for regarding the 
Rhodesian pair as diademata was that the single type, a male, of 
diademata appeared to have been more or less teneral at the time 
of capture. There was thus nothing to indicate to what extent the 
bright red, translucent abdomen might not have darkened in more 
mature specimens, and so have assumed the darker, more blackish, 
appearance seen in the Rhodesian male, the two males being otherwise 
very similar. 

Five males and twelve females emerged from the Buffelspoort 
material and these were kept alive, being fed on sugar and water, 
for three weeks. There was therefore every reason to believe that 
the coloration was fully developed and the integument thoroughly 
hardened when the specimens were pinned. In all the abdomen 
remained a bright red and, when held to the light, was translucent. 
Further, in the dried specimens the abdomen is still red, and in 
better preserved ones, even somewhat transparent. The males are 
the same size as the type (length and wing-length 4.0 mm.), the 
females rather larger, length 5.5 mm., of wing 4.5 mm. In the male 
the frons is about one-fifth longer than wide, in te female barely 
longer; in the type the third joint of each antenna has been broken 
off, in the fresh specimens they are dark yellow, the arista shortly 
pubescent ; the reddish-brown band over the top of the face and base 
of antennae is wider in the female, reaching nearly to the middle of 
the face ; in the female the femora are a darker brown than in the 
male. In the type there is a single, fairly distinct, yellow spot on the 
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hypopleura, while in the fresh males there is perhaps just a bare 
trace of yellowness there, in the females none at all. The abdomen in 
both sexes has a striking* red colour, translucent in live specimens, 
more or less transparent when dr3^; the rather inconspicuous trans- 
verse bands of white pubescence are on the hind margin of the second 
and fourth segments, not of the first and third. The base of the 
ovipositor is shining black, with black pubescence; it is legging- 
shaped and but a little shorter than the pre-abdomen — about one- 
third the wing-length. 

In life the eye is marked with three horizontal bars of shining 
green on a chocolate-coloured ground. The top bar is opposite the two 
inferior orbital bristles and about as wide as their distance apart; it 
is constricted a bit in its middle and then narrows to a point before 
reaching the hind edge of the eye. The middle bar is narrow and is 
just below the roots of the antennie. The lowest bar is opposite and, 
in front, as wide as the lov/cr white iX)rtion of the face narrowing 
rapidly to a point at the middle of the hind margin of the eye. 

Bioloffy. 

Fi'uits of the host-plant, Loranfliius ruhroniarf/inaf^is, were col- 
lected by Mr. Turner on the Buffelspoort Citrus Experiment Sta- 
tion, near Marikana in the Transvaal. The locality is some twenty- 
five miles to the west of the spot at Silikatsnek where the type of 
(liadcmafa was taken. From experience with other species of Peri- 
lampsLs that had been bred, the collecting was delayed until the 
berries were beginning to ripen. However, in the material gathered 
were many dried-up, shrivelled and blackish fruits, and it was in these 
and not in the ripening fruits that the puparia were found. A few 
of the infested fruits had become reddish, but this was probably due 
to premature ripening because, on comparison of their size and that 
of greener infested fruits with fulh*^ ripened ones, is seems that 
infestation must occur when the fruits are green and little more than 
half grown. 

Examination of the available matei’ial showed that the larva? 
feed in the seed and not in the outer, and later soft, ripe parts of the 
fruits. The puparia were found in the old fruits embedded in a dirty 
brown mass mixed with latex, an exit having been made by the larva. 
The large, red, ripe fruits arc much eaten by birds, but as infestation 
by this species is in the green fruits which seldom ripen, the insect 
is not interfered with by being incidently eaten by the birds. 

The puparia have the t.vpical obliciuely-truncate anterior end 
common to other species of the genus. 

Perilampsis curia Mro. 

Munro, 1938, Jnl. E. Afr. & Uganda Nat. Hist. Soc., 13, 164. 

Comparison of a female paratype of this species with the newly 
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discovered females of Perilampsis diademata shows that the two are 
closely allied. The females may be distinguished by the lengths of 
the base of the ovipositor, about one-sixth the wing-length in curia), 
one-third in diademata. The males may be more difficult, but the very 
red abdomen of diademata seems to be quite characteristic. In the 
description of curta it is stated that the abdomen is strongly reddish ; 
this must be accepted as comparative to the other species in which it 
is blackish. In the female paratype it is a rather light, reddish-brown ; 
no male is available for further comparison. 

A note may be made here of an error in the original description. 
It is stated „A species very like dimidiata” — this should read „duide- 
mata”. 

Perilampsis miratrix n. sp. 

PeriUimpeis diademata Mro. nec Bez., 1929, Bull. Ent. Res., 20, 394; 1939, Ini. 

Ent. Soc. S. Afr., 1.39 (in part). 

As has been explained, the pair recorded above in 1929 as 
diademata and an additional female, are a distinct species. The main 
characters that may be noted are the strong double white hypo- 
pleural spots in the female, and in both sexes' the white, not black, 
squamse, and the abdomen of the more usual blackish-brown colour 
with rather pronounced, transverse, yellow bars. 

Holotype 3, Bulawayo, S. Rhodesia, 19.1.27, allotype 9, 24.7.27 
and paratype ?, 1.5.27, R. H. R. Stevenson. 

3. Total and wing-lenth, 4.0 mm. Head: occiput mainly yellow, 
with a rather reduced pair of brownish spots on each side above 
neck ; frons, upper third yellow and a brownish bar at level of lower 
superior orbital bristle, the lower two-fifths whitish, two inferior 
orbitals, the ocellars strong; lunule inconspicuous; antennae browm. 
arista short pubescent; face: a brown bar over upper third and 
base of antennae, white below, genae with a large brown spot; 
proboscis and palpi brownish. Thorax: blackish-brown with a tinge 
of reddish; dorsum: pubescence black and the usual pre- and post- 
sutural bars of white pubescence with white dust; dorso-central 
bristles on line of anterior supra-alars, one mesopleural. Humeri and 
united broad mesopleural stripe and scutellum ivory white, on hypo- 
pleura a small, rather indistinct, yellow spot ; four scutellar bristles. 
Legs brown, the fore tibiae paler and all tibiae and tarsi yellowish. 
Wing as in diademata; medial bar united, cubital free, the basal and 
humeral separated by hyaline streaks and the costal cells mainly 
hyaline. Abdomen: black, the third segment entirely so, second 
broadly yellowish on hind margin and with narrower silvery bar and 
pale pubescence; fourth on anterior third and sides, yellowish in 
middle and wide silvery bar and pale pubescence on hind margin, 
fifth yellow on middle. 
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$. Length 5.25 mm., wing 4.3 mm. Similar to male. Thorax black 
and there is an elongate, curved, double, white hypopleural spot in 
addition to the other white marks. Middle and hind femora black, 
the front pair with a black stripe below, yellowish above, tibiae and 
tarsi yellow. Abdomen black, the second segment with a moderate 
silvery dusted hind margin, the fourth on the hind two-thirds. Base 
of ovipositor elongate legging-shaped, shining black, with black 
pubescence, nearly twice as long as pre-abdomen and about half the 
wing-length. 


MARRIOTTELLA n.g. 

The position of this genus seems to be a rather intermediate 
one, but it is perhaps most closely allied to the Euribiini (sensu 
Hendel 1927). It may be located there, at least provisionally, until 
a revision can be made of the African species that may be placed 
in that group or are related to it. If Hendel’s 1927 tables were 
strictly followed, this new genus would come somewhere in the 
neighbourhood of the Tephrellini, at least as regards the 
appearance of the abdomen ; it may be more nearly allied to Ensina 
on account of the single superior orbital bristle, but Ensina, it may 
be noted, has been regarded as allied to the Euribiini. Further, 
Gymnosagena Mro. is in a somewhat similar position to Marrioitella. 

The new genus may be considered as agreeing with the Euri- 
biini in its general configuration, the shape of the head, the single 
superior orbital bristle and the wing-venation. Two characters seem 
to exclude it as the group has been defined by Hendel, namely, the 
white occipital bristles and only two scutellar bristles. As regards 
the relative lengths of the fifth and sixth tergites of the abdomen 
in the female, this seems to be a rather unreliable character. In 
MariottelJa the sixth is only a little longer than the fifth while in 
most species of Myiopites and Enribia known to me it seems to be 
definitely shorter; however, in female specimens of two European 
species, Myiopites blottii Breb., and Euribia maura Frf. the sixth is 
almost twice as long as the fifth. 

The chief generic characters of Marriottella are: — Head: 
occipital bristles white, a single superior and two inferior orbital 
bristles, the ocellars well developed, frons bare, lunule moderate, 
antennse rather elongate, the third joint broadly acuminate, arista 
short pubescent, proboscis short. Thorax: chsetotaxy normal, dorso- 
central bristles close to suture, one mesopleural and two scutellars. 
Wing narrow, pattern reduced, a conspicuous white spot at tip, third 
vein bare, upper cross-vein well beyond middle of discal cell, anal 
cross-vein straight. 

Genotype: the following new species, Marriottella exquisita. 
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Marriottella exquisita n. sp. 

Holotype allotype $, 20>j, 17 9, paratypes, Drakensberg, 
Natal (Rockeries Section) July 1938, W. E. Marriott. Reared from 
puparia found in terminal twig galls on Helichnysum splendidum. 

Length 4.0 mm., of wing 3.3 mm. (width 0.9 mm.), ?, 4.5 
mm., of wing 3.5 mm. (with 1.0 mm.). A black, ant-like species 
with just enough light, whitish dust over the whole body to give 
a light, greyish appearance over the black, the tibiae and tarsi 
mostly brown. Head, (fig. 3) : occiput hollow above, moderate below, 
the bristles white; frons as long as wide, slightly narrowed ante- 
riorly where it is a little prominent in profile, flat and bare, most 



Fig. 3. Marriottella exquiaita n. sp. Head. 

of the central part with a slight reddish-brown tinge, one superior 
orbital bristle (in one specimen there is on one side an upper white 
bristle), two inferior orbitals; lunule moderate; antennae rather 
light reddish-brown with a slight blackish tinge, as long as face, 
third joint acuminate in its whole length, but the tip rounded, arista 
concolorous with antennae and short pubescent; face rather wide, 
broadly raised in middle to moderately prominent epistome, the 
edges of which are polished ; cheeks about a third the width of widest 
part of third antennal joint, genae rather less than one-fifth height 
of eye, the bristle moderate; palpi flat, black, proboscis short, but 
hooked, brownish. 

Thorax: slight, fine, black pubescence and a few white hairs 
along front edge of dorsum ; bristles normal, dorso-centrals close to 
suture, mesopleural, pteropleural and sternopleural present, two 
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scutellars. Scutellum short and broadly rounded at end. Legs: coxae 
more or less brownish, as also femora at outer ends, fore tibiae 
mostly brown, the others broadly so apically, all metatarsi brown, 
the other hind tarsal joints black, all the rest black above, brown 
below. Wing (fig. 4) rather short, but narrow, in the male the inner 
margin almost straight, in the female more convex; the black bar 
from base to end of stigma is very dense, the rest of the costa 
and all veins beyond the line of the end of the stigma are black, 
within this line and below the black ba.sal stripe, the wing membi'ane 
and the veins are yellowish ; the blackish band before the wing tip 
is very irregular, in the figure it is strongly marked, otherwise it 
becomes narrowed below and sometimes does not cross the fourth 
vein. A most noticeable feature is the white patch filling the wing 
tip and bounded inwardly by this black band ; on this patch the 



Fig. 4. Man'iotteUa e.t'qinxda n.sp. Wing. 


microtrichiae are colourless and it would seem that they are filled 
with air which sei’ves to give the milky white effect — on the triangle 
between the membrane folds and the costa at the end of the first 
posterior cell the are much denser and the whiteness is thus more 
pronounced there. At the base of the wing, on the yellowish mem- 
brane, there are also spots on which the microtrichiae are colourless, 
but the white effect is not apparent on them. On tlie rest of the wing 
siurface the microtrichiae are black, giving the wing a very slightly 
greyish appearance and the presence of sLi-onger, very black, micro- 
trichise along the membranous edge of the hind margin of the wing 
simulate a very narrow black edging. Third vein bare, tapper squama 
white on its outer two-thirds, and with a white fringe, the lower 
brownish and narrower than the upper. Haltei'os reddish at base. 

Abdomen: the light greyish dust is rather less than on thorax. 
Dorsum at base with slight darkish pubescence, otherwise covered 
with rather sparse, but long, somewhat erect, thickish white 
pubescence. Venter: steimites narrow, shining black with slight, fine, 
black pubescence; membi’anes large, dull black; genitalia rather 
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large, shining black. Base of ovipositor shining black with black 
pubescence, 1 mm. in length, rather more than a fourth of the wing- 
length ; it is stout, rather short and flattened, the width at base about 
half the length. 

Puparium. Length 3.25 mm., the greatest width 1.7 mm. ; oval, 
slightly or sometimes more markedly narrowed anteriorly ; polished 
black, dull on ventral surface, the segmentation rather strongly 
marked by greyish etching. 


Biology. 


The flies described were reared from puparia in terminal twig- 
galls on Helichrysum splendidum (Thbg.) Less. *) found in the 
Rockeries Section of the Drakensberg in Natal. The material was 
collected by Mr. W. E. Marriott in July 1938 along the banks of the 

Ntonyelana River (puma kwelanga). 
Mr. Marriott said that the Zulu 
words „puma kwelanga”, meaning 
where the sun rises, indicate that the 
river comes from the east, flowing 
west; they serve to distinguish this 
river from another Ntonyelana River 
that flows east and to which are 
added the words „shona kwelanga”, 
that is, where the sun sets. Further, 
Mr. Marriott wrote: „The plant seems 
to bo confined to rivers and grows 
amongst boulders on banks which may 
be flooded after storms. Galls were 
found chiefly on the large well-grown 
bushes. Along some of the rivers 
there are no galls on the bushes ; this 
may be a matter of aspect for, owing 
to the proximity of high peaks, some 
streams get- much less sun than 
others, thus these less sunny places 
I do not seem to be frequented by the 



Fig. 5. Marriottella exquisita n.sp. 
A gall at the tip of a twig of 
Helichr}/8um splendidum. 
(Enlarged twice.) 


flies. 

The Gall At first sight the gall 
appears to be of fair size, about 
15 mm. long and 10 mm. in diameter. 
On examination, however, it is 


*) Kindly detei-mined by Miss I. C. Verdoom of the National Herbarium, 
Pretoria. 
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found that the outer portion consists of a close-set, imbricate series 
of leaves enclosing what is really the „gaU”, a relatively small swelling 
at the tip of the twig which is only slightly if at all thickened. It 
would seem that the egg is laid in the extreme tip of a young growing 
shoot, and the larva remains there, not boring down into the stem. 
The presence of the larva, however, while preventing any further 
growth in length of the stem, causes as a rule a slight swelling and 
a vigorous development of leaves. These become bract-like and much 
wider than the linear leaves found on the plants of Helichrysum 
splendidwn occurring in this area. As they develop the leaves close 
over the tip of the twig, resulting in the appearance seen in the 
photograph (fig. 5). 

Oedaspis (Tylaspis) crocea n. sp. 

Differs from the other two species of the subgenus in wing- 
pattem and in the black dorsum of the thorax. 

Holotype (?, 25 — 30. X. 1928, allotype ?, 1 — 6. XI. 1928, Cape 
Province, Matjesfontein, R. E. Turner. Types in the British Museum. 

(J, length, 5.0 mm., wing, 4.25 mm., ?, length, 6.0 mm., wing, 
4.5 mm. Head, yellow, swollen (rather crushed in specimens), the 
eye small and frons prominent, occiput flat above, moderate below. 



Fig. 6. Oedaspis (Tylasjns) crocea, n.sp. Wing. 


where there is golden sheen; frons wide, about two-thirds width of 
head, three-fourths long as wide; bristles black, occipitals whitish, 
four inferior and one superior oi’bital, the female with a second, 
yellowish superior orbital on one side, ocellars moderate, the male 
with a supernumerar.v pair, before lunule a little, but strong, black 
pubescence and a distinct pair of hairs a little before and on inner 
side of the superior orbitals; lunule large and wide, rather short; 
antennae two-thirds length of face, second joint about as large as the 
small third which is only a little longer than wide, arista brown, bare ; 
face with shallow grooves, epistome a little prominent ; cheeks as wide 
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as third antennal joint, genae twice this width and about one-fourth 
height of eye ; eye rather oblique, twice as long as wide, rather longer 
and more oblique in female; short proboscis and palpi too retracted 
into mouth cavity for observation. 

Thorax yellow; dorsum black, chestnut on sides above humeri, 
along suture and a supra-alar stripe also on hind fourth with obscure 
median and dorso-central streaks to suture, in female only a narrow 
transverse bar just before prescutellar bristles, which in male are on. 
black spots ; pubescence coarse, yellow, longer behind,on the black faint 
whitish dust, except laterally ; sides of thorax also with rather long, 
coarse, yellow pubescence; pleura with blackish tinge, mesosternites 
broadly black centrally; bristles normal, black, no scapulars, dorso- 
centrals on line of anterior supra-alars, pteropleurals obscured by 
pin. Scutellum with emarginate hind margin, yellow with pair of 
moderate lateral shining black spots and large, rounded apical pair, 
four bristles on the black ; a little coarse pubescence ; upiier part of 
post-scutellum yellow, low'er black; halteres and legs yellow; wing 
(fig. 6) stigma yellow hyaline, apex brownish, the dark bands are 
so extensive that the wing is almost entirely yellowish-browm, only 
relatively narrow, hyaline bars remaining, these being blackish 
margined and the hind part of the wing also with a blackish 
tinge ; the figure is of the female, in the male the small outer streak 
is absent, the small medial one reduced to a spot on the hind margin. 
Abdomen yellow with black, yellow-shining pubescence; venter yellow 
with black pubescence; genitalia dark yellow; in the female the last 
two segments slightly blackish on middle, sixth about three-fourths 
length of fifth; base of ovipositor short, truncate conical, broad at 
base, 0.9 mm., a little shorter than fifth segment, chestnut, black at 
tip. 

Paroxyna clarinetta n. sp. 

Very like Paroxyna anoeps Lw., but larger, wing-length 4.5 mm. ; 
in ancep3, 3.5 to 4.0 mm. varying to 2.75 mm. in the smaller specimens 
of the variety fasciolata Bez. The banded wing-pattern is rather 
more strongly marked than in anceps, but in the variety it is again 
stronger, the third, outermost, hyaline spot in the marginal cell more 
usually absent. The chief differences from ancepn are the much 
longer base of the ovipositor, and the long, coarse, white pubescence 
on the dorsum of the abdomen. This applies particularly to the 
female, as the only male available of the new species is in poor con- 
dition. 

Holotype female, allotype male and seven female paratypes. Cape 
Province, Matjesfontein, October-December 1928, R. E. Turner; 
one female paratype. Little Karroo, 38 miles east of Ceres, XI. 1924, 
R. E. Turner (British Museum material). One female paratype. Cape 
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Province, Bloukrans, near Calvinia, 17. XI. 1931, J. Ogilvie (from 
the Imperial Institute of Entomology, London). 

V. Length 6.5 mm., of wing 4.5 mm. Hecul yellow, as long as 
high and a quarter wider, of normal shape; Irons deeper yellow, 
whitish on sides and a slight median stripe, bare, bristles black, 
three inferior orbitals, two superior, the upper whitish as also ver- 
ticals, the occipitals darkened; lunule moderate; antenna' nearly as 
long as face, darker yellow, third joint brown, arista microscopi- 
cally pubescent; epistome slightly projecting, cheeks as wide as 
third antennal joint, as also genae; lower part of head with coarse, 
yellowish hairs among w'hich genal bristle barely differentiated; 
palpi very elongate, setulose, brownish on outer half ; proboscis very 
elongate, labella; as long as base and one-fourth longer than head. 
Thorax black, humeri, narrow notopleural stripe and wing-base 
yellow, generally covered with moderate, whitish dust and on dorsum 
a slight median and stronger dorso-cenU'al brownish stripes uniting 
before scutellum ; pubescence coarse, whitish ; bristles normal, black, 
pteropleural yellow', dorso-centrals close to suture, foui’ scutellars, 
apicals about half length of basals. Legs normal, light brownish, 
femora black except on outer sides. Halteres yellow. Wing banded, 
a faint basal band, stigma yellow on inner two-thirds, blackish at 
end, a bar from stigma over uppei* cross-vein to top of lower then 
over outer end of discal cell to wing margin, a weak bar from middle 
of discal cell faintly to wing margin, a bar from tip of marginal 
cell to hind margin with a hyaline spot in marginal cell, occasionally 
absent or wdth one in submarginal cell as well, apical band from 
tip of submarginal to tip of second posterior cell. Abdomen black 
with slight white dust and long, w'hite pubescence; base of ovi- 
positor very long, rather moi'e than twice length of abdomen and 0.6 
times length of wing, narrow, widenened at base where in dry speci- 
mens it is usually flattened and apparently about as wide as last 
segment; shining black with black pubescence. 

;. Length 4.25 mm., of wing :).75 mm. The single male is 
damaged and in poor condition, but apparently like female. It is, 
however, almost impossible, without better specimens, to indicate 
its distinguishing characters especially from larger males of 
anccps. In the specimen the abdomen is black with slight white dust 
and the genitalia shining black. 



On certain South African gall-forming Trypetidae 
(Diptera), with descriptions of new species 

by 

H. K. Munro 

In studying the species of African Trypetidae that have been 
placed in the genera Afreutreta Bez. and Parufreutreta Mro. it haa 
become necessary to consider to some extent their wider relation- 
ships. Two groups of genera appear to be concerned, including some 
from the plsearctic region, others from North and South America 
Allies among the South American genera in particular are of interest, 
as the African forms have been considered less related to them and 
more to the oriental, particularly Indian, genera. 

For practical purposes the two groups are separated chiefly on 
the wing-pattern. They are those indicated by Hendel *) in couplet 23 
of his tables of the South American genera, and also in his tables **) 
of the palsearctic Trypetidae, although in a somewhat different 
manner. Several anomalies exist, however, and these can only be 
elucidated after a much closer study of the sub-families and tribes 
that have been recognized. 

Group I. Genera in which the wing-pattern is formed of more or 
less transverse bands, which may in some cases tend to disappear, 
but, according to Hendel, is never reticulate nor hyaline-spotted. The 
sixth tergite of the abdomen in the female is as a rule shorter than 
the fifth, but in some species approaches the same length. The occi- 
pital row of bristles is typically black, but may be whitish or white, 
and flattened, the difference in the colour and appearance of this 
row of bristles having been considered by Bezzi as a character of 
sub-family value. There may be one or two superior orbitals. 

The genera concerned are : — Oedaspis Loew, with Hendel’s two 
sub-genera Melanoedaspis and Dichoedaspis, and Ptiloedaspis Bezzi 
from the palsearctic region, Ceddochanes Bezzi and Proceddochares 
Hendel from America, and Tylaspis Muro from South Africa. The 
genera are all much alike, forming a compact group that may well 
be included in the Trypetinae, tribe Trypetini, as recognized by Hendel 
(op. cit. 1927). 

The group has been mentioned in order to help in an under- 
standing of the one which follows, and also of the new genus Acron^ 


*) Hendel, 1914, Die Bohrfliegen Sudamerikas. Abh. u. Ber. K. Z. iMus. 
Dresden, xiv, pp. 6 — 8. 

**) Hendel, 1927, in Lindner, Die Flieg^n der Pal. Region, 49. Trypetidte, 
pp. 19 — ^20. 



Munro: GalU forming Trypetidse 


155 


netis described later. It may perhaps be best regarded as a related, 
but parallel, series of genera. 

Group 11. In the genera included here the wing-pattern is reti- 
culate or hyaline-spotted, even if bars or bands are apparent. The 
genera immediately concerned are Eutreta Loew and Strobelia Ron- 
dani from America and the South African Afreutreta Bezzi and 
Parafreutreta Munro. The systematic position is somewhat uncer- 
tain and may be anomalous. The chief difficulty arises in regard to 
the relative lengths of the fifth and sixths tergites of the female, 
a character considered of great sub-family value by Hendel. In all 
the species, except as will be noted later, the sixth is at least slightly 
shorter, and thus the genera should be included in Hendel’s Trype- 
tini. However, from a broader viewpoint and on account of the 
wing-pattern, they may remain provisionally in the Tephritinse and 
they may be considered allied to the Dithichini a has been pre- 
viously suggested. *). 

Biology. As far as is known all the species of both groups 
are gall-forming, and all host-plants belong to the Compositse. In 
some genera, as in Parafreutreta, the species seem to confine them- 
selves to one genus of plants, that is species of Senecio, but in 
others this is not the case. As regards species that have not been 
reared, it may be surmised that they are also galligenous, although 
this may not necessarily be so. It does seem, however, that to some 
extent allied species may be expected to show similar biological 
habits. 

Table of African Genera and Species of Group II. 

1 (2) Wing hyaline, third vein bare, one superior orbital bristle, a peculiar 

point at tip of third antennal joint Acronneus n.g. 

A. bryanti (Mro.) 

2 (1) Wing not hyaline, yellow or more or less dark, with reticulate or 

hyaline-spotted pattern, third vein setulose, two superior orbitals and 

no point at tip of third antennal joint. 

3 (14) Wing uniformly dark with numerous, small, hyaline dots with white 

microtrichiae ; a black spot at base of antennae . , Afreutreta Bezzi 

4 (5) Wing of usual shape, second basal cell not dilated, lower squama linear. 

Afreutreta hipunctata (Lw.) 

5 (4) Wing broadened, the .second basal cell more or less enlarged; lower 

squama ear-like. 

6 (7) A conspicuous, sub-apical, transverse, hyaline bar on wing 

Afreutreta bevisi Mro. 

7 (6) No such hyaline bar. 

8 (9) A large, paler, yellowish area on middle of wing 

Afreutreta diseoidalis Bez. 

9 (8) Wing almost or quite dark, brown or blackish, with hyaline dots. 

*) Munro, 1929, Bull. Ent. Res., xx, 396. 
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10 (11) Wing uniformly blackish with the hyaline dots fairly evenly scattered 

all over, but rather larger towards the hind margin; abdomen not 
spott^l Afreiitreta frauenfeldi (Schin.) 

11 (10) Wing brown, a row of hyaline spots around costa and hind margin, the 

tiny white-hyaline dots confined to fore part of wing below the third 
vein grading into larger, sub-opaque, yellowish spots that almost form 
a reticulation; on the fore half also a fev/ larger, conspicuous, blackish- 
brown spots; abdomen spotted. 

12 (18) The apical marginal hyaline spot extends between ends of third and 

fourth veins; discal „ocellar*' spots (certain of the paler, yellowish 
spots that have a white-hyaline centre) more numerous. The third 
vein is stated to be bare, but is probably setulose as in the variety 

which follows Afreutreta millepnnctata (Bez.) 

18 (12) The apical hyaline spot extended from third vein nearly to fifth, or 
to half-way between fourth and fifth, with an additional hyaline 
spot before the fifth; „ocellar'^ spots less numerous (teste Bezzi) 
Afreutreta mille punctata (Bez.) var. limbatella Bez. 
14 ( 3) Wing pale to yellow with more or less extensive, pale to dark reticu- 
lation forming modei’ately to well-marked bars (costal, submedian 
and apical), never with white-hyaline dots; no black spot at base 

of antennae Parafreutreta Munro. 

in (24) The hind half of base of wing paler and a distinct more or less 
hyaline, transverse, sub-apical bar separating an apical, darker bar 
from that over the lower cross-vein, bar along inner portion of 
costa may be weak. 

in (19) Smaller species, 4.0 mm. (The abdomen not blackish). The pattern is 
always formed of a distinct and fine reticulation as pronounced in 
marginal cell as elsewhere; the wing-bands well-marked, the inner 
basal portion of wing and the outer portion of second posterior cell 
paler. In the females the sub-apical, hyaline bar i.s formed of a 
row of large, well-defined spots, usually one each in the marginal, 
submarginal and first posterior cells, the second posterior more or 
less hyaline; in the males the I’ow of hyaline spots is only rarely 
pronounced, the separation of the apical dark bar and that over the 
lower cross-vein being caused by generally larger reticulation. Frons 
curved in profile and fronto-facial angle not marked; epistome not 
at all upturned. 

17 (18) Third antennal joint rounded at end, arista bare, or only microscopi- 

cally pubescent at base .... Purafreutreta conferta (Bez.) 

18 (17) Third antennal joint Avith the upper corner di.stinctly angular; arista 

microscopically pube.scent (at 100 x) Parafreutreta foJiata n. sp. 

19 (10) Larger species, 4.5 to 6.5 mm. The dark bars less defined being 

formed a coarse, broken-up reticulation none being defined in the 
marginal cell. 

20 (21) Frens entirely covered with coarse, pale pube.soence; two or three 

inferior orbital bri.stles; antennae half length of face and relatively 
small; wing almost entirely brownish-yellow, the bands more con- 
spicuous macro.scopically; upper cross- vein about its own length 
from lower Parafreutreta hirta n. sp. 

21 (20) Frons with only moderate pubescence in middle; antennae longer than 

half the face. 

22 (23) Two inferior orbitals: antennae about three-fourths length of face; 

third joint with a .slight, obtu.se point at end; third vein setulose 
to beyond upper cross-vein, which is its own length from lower; 
fir.st posterior cell not widened outw^ardly; very like hirta and of 

.same size, but wing-pattern rather more reduced 

Parafreutreta hirta Mro. var. felina var. n. 
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28 (22) Three inferior orbitals; antennae about two-thirds face, third joint 
rounded at end; third vein setulose to upper cross-vein with is five- 
eighths its length from lower; first posterior cell somewhat widened 
outwardly; pattern barely reticulate, the subapical bar wide and 
mainly yellow hyaline . . . Varafreutreta pondoenf^in n. sp. 

24 (15) No subapical, hyalim; or subhyaline bar, only the inner basal half of 

wing and outer part of second posterior cell paler, the costal bar 
thus run^ broadly to end of wing^and down over lower crossvein. 

25 (26) Wing with strongly marked bars; arista practically bare; frontal 

pubescence short Parafreutreta pretoriae Mro. 

26 (25) Wing with an almost uniformly pale reticulation, the barj^ just 

perceptible; arista microscopically pubescent; frontal pubescence 
strong, as also on ocellar dot . . Parafrrutreta retispan^a n sp. 

ACRONNEUS n.g. 

It seems that this genus should be placed near Oedaspis Loew. 
In view of the shortened sixth tergite in the female and the pointed 
anal cell, it falls into the Trypetini as defined by Ilendel (oP. Cit. 
1927) in spite of the while, although pointed, occipital row of bristles. 
It is further distinguished by the ijeculiar point at the tip of the 
third antennal joint, the bare third vein and the hyaline wings. Head 
rather short but much as in Oedasjns and the other genera; frons 
and face moderately prominent, the frontofacial line convex; frons 
about half width of head, slight pubescence, one superior and two 
inferior orbitals; lunule rather small; proboscis short. Thorax: Dorso- 
central bristles on line of anterior supra-alars, four scutellars; scutel- 
lum not swollen, but more or less straight sided and somewhat convex 
above ; thoracic squama large ; wing : costal bristles small ; third vein 
bare; upper cross-vein more than its length from lower; hyaline or 
faintly infuscated but no pattern ; base of ovipositor short. 

Genotype: Parafreutreta bryanti Mro. 

Acronneus bryanti (Mro.) 

Munro, 1930, Bull. Ent. Res., XX, 398, PI. XV, fig. 6; 1929, Union S. Afr., 
Dept. Agric., Ent. Memoir 6, 15 (Purafrcutreta). 

Since the first record of this species when only the female was 
described, a male w'as reared from a puparium in a gall collected at 
Prieska in July 1931 by Mr. E. G. Bryant, and in May-June 1939 
flies were reared from galls collected by Mr. W. G. H. Coaton on the 
farm Kalkbank to the north of Pietersburg in the Transvaal. The 
host-plant in each case was the same as that previously recorded, 
namely Senecio (Kleinia) Umgiflorus, and the biology similar. 

The male resembles the female, but is smaller (length 3.5 mm., 
of wing 3.0 mm.) The wing has a ^stinctl.v darker tinge, especially 
towards the base, and the stigma much darker than in the female. 
In one female there is a third inferior orbital on the one side. 
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AFREUTRETA Bezzi 

Bezzi, 1924, Ann. S. A. Mus., XIX, 627 ; Bull. Ent. Res., XV, 127. Munro, 1929, 

Bull. Ent. Be.s., XX, 395. Genetype: Trypeta bipunctata Lw. 

In considering this genus various questions arise, some of which 
cannot be settled without a wider review of several other genera and 
this must include a comparative study of characters that have been, 
and others that may be, used in seperating the genera and higher 
groups. 

In addition to the genotype, there have been included: — dis- 
coidalis Bez., fratienfeldi Schin., millepunctata Bez., Umbatella Bez., 
bevisi Mro., and biseriata Bez. The last is better placed in Elaphro- 
myia Bigot. 

A closer study leads one to suspect that possibly none of these 
species is actually congeneric with the genotype, bipunctata. One 
character regarded as important by authors is the relative length of 
the sixth to the fifth tergite of the abdomen of the female. In all the 
sixth is slightly to markedly (half) shorter than the fifth, while in 
bipunctata it is slightly longer. (I have not seem millepunctata, of 
wich Umbatella was described as a variety). Then in bipunctata the 
lower squama is quite linear, while in the others it is ear-like and 
about as large as the upper. This character has not been used exten- 
sively, but from tentative studies made so far in species of Trypaneu 
and Acanthiophilus it seems to be variable. Further, the anal cell is 
not pointed, although there is a kink in the cross-vein, while in the 
others the cell is pointed. 

Studies on these lines are being continued, but the stronger 
impression at present is that Afreutreta bipunctata is more nearly 
allied to the Trypanea-Aoanthiophiltis group, especially A. muiri Bez. 
and A. hemimelas Bez. At the same time bipunctata shows at least a 
strong superficial resemblance to the American Eutreta sparsa Wied. 
From this it also differs in the thi'ee characters noted, but agrees on 
various points, one being the black spot at each side of the base of 
the antennae. The most striking is perhaps the peculiar wing-pattern, 
the wing being almost black, with numerous, small, hyaline dots each 
with white microtrichiae ; similar spotting is found in the other South 
African species to a greater or less extent. Such a pattern would 
place these species in the Tephritinae according to Hendel, but it need 
not necessarily mean that all the species in which it occurs are 
congeneric. It may thus be suspected that a new genus is needed for 
the other species ; it is felt, however, in view of the work in progress, 
that this may be deferred till a later date. Finally what has been 
said here must be taken in conjuction with earlier remarks (Munro, 
1929) but it may be pertinent to add that, without further study, 
there seems little against he inclusion of all accept bipunctata in 
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Eutreta. It would be of interest also to know more about the other 
American species placed in Eutreta. 

Nothing more, apart from what is said in the tables already given, 
in intended here about the species of Afreutreta. 

PARAFllEUTRETA Munro 

Munro, 1929, Bull. Ent. Res., XX, 396. 

Genotype: Caniaromyia conferta Bez. 

In the description this genus is rather insufficiently differen- 
tiated from Afreutreta. The number of inferior orbital bristles is 
of no importance as they may vary from two to three in one species, 
but the presence or absence of the black spot at the base of the 
antennae, added to similarity of other characters, does seem to be of 
some group value. It has not been decided what is the exact nature 
of the spots. 

The species included here I’esemble Afreutreta discoidalis and 
the others, rather than A. bip^inctata, from which they differ also in 
the shorter sixth tergite of the female and the ear-like lower squama. 
In addition to the absence of the black spot at the base of the 
antennae, Parafreutreta differs from Afreutreta in the appearance 
of the wing-pattern, and because of the.se constant differences is 
retained as a separate genus. In regard to the wingpattern, there 
seems at present a tendency towards its disuse in generic distinctions. 
At the same time there can be no objection to its use when 
due regard is given to others characters, to the nature of the 
pattern and to its occun-ence throughout a group of species. The 
peculiar, white-dotted appearance and lack of bands or bars in 
Afreutreta is very characteristic. There is nothing at all similar in 
Parafreutreta. Here there are an apical and a median (over the lowei’ 
cross-vein) dark bar separated by a more or less hyaline subapical 
bar, and a basal costal bar of greater or less extent, or a broad costal 
bar from base to apex and extending over the lower cross- vein, in 
all cases the pattern being reticulate or nearly so, but the hyaline or 
sub-hyaline spots of the reticulation do not appear as white dots. 

Parafreutreta conferta (Bez.) 

Bezzi, 1926, Boll. Lab. Zool, Portici, XVIII, 29^^, Fig. II, C (Camuromtfia). 
Munro, 1926, Union S. Afr., Dept Agric., Ent. Memoir o, P>0; Bull. Ent. Res., 
XX, 397 — in part (Parafreutreta ) , 

A closer examination of the material recorded in 1929 shows 
that the series of larger speciments from Durban must be regarded 
as a separate species. The only records therefore for P. conferta are 
those originally made from East London. The host-plant is Senecio 
angulatus on the stems of which galls are formed. It may be noted 
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that when Bezzi described the species he thought it might be placed 
in Afreutreta,. 

A certain difference in the wing-pattern between the sexes may 
be noted. As has been said, the subapical hyaline bar across the wing 
is formed of a series of spots. In the male it is usually complete right 
across the wing, but is always narrow and at times interrupted by 
one or more brown streaks. In the female it is wide and complete, 
not even interrupted by the reticulation in the second posterior cell, 
only rarely is there a slight infuscation along the veins. 

Puparium. Length 4.0 mm. Shining yellow, opaque, the anterior 
end darkened, sometimes brown or almost black. The lower surface 
is straight or slightly concave, the upper strongly arched, the hind 
end well rounded. In a lateral view it is practically symmetrical on 
the short axis, the long axis being curved upwards. 

Parafreutreta foliata n. sp. 

A reddish-yellow species very like conferta, differing in the 
angular end of the third antennal joint, the minutely pubescent 
arista and somewhat in the wing-pattern. 

Holotype allotype ? and a pair of paratypes, St. Lucia Lake, 
Zululand, September 1938, W. E. Marriott; 7 male and 7 female 
paratypes, Moseley (near Durban), Natal, September 1938, W. E. 
Marriott. 

Length 4.0 mm., wing 3.5 mm., $ 4.0 to 5.0 mm., wing, 3.5 
mm. to 4.0 mm. Head: proportions of lenght, height and width, 3, 
4, and 5; occiput slightly concave above, moderate below, bristles 
yellowish; frons as long as wide and slightly less than width of 
head, a little coarse, pale pubescence on middle, on black ocellar dot 
and on sides; bristles brownish, two inferior and two superior 
orbitals (the upper s.or. yellowish), ocellars moderate; lunule small; 
antennae about three-fifths face, third joint distinctly angular at 
outer, upper end, arista very minutely pubescent ; face flatly convex, 
oral opening large, cheeks about three-fourths width of third antennal 
joint, genae one-fourth height of eye, genal bristle moderate. Thorax 
normal, rather sparse, coarse, whitish pubescence on dorsum, longer 
on pleura; bristles brown, normal, dorso-centrals on line of anterior 
supra-alars, a lower mesopleural and the pteropleural pale. Scutellum 
flat, straight-sided, four bristles ; post-scutellum dull blackish ; 
halteres and legs yellow. Wing; costal bristles small, third vein 
setulose to middle of first posterior cell, anal cell pointed ; reticulation 
defined in marginal and submarginal cells. In the male the subapical 
bar is almost completely interrupted by reticulation, but is not 
obscured altogether as the hyaline spots are rather larger then 
elsewhere; there is a tendency in some specimens, rarely in others, 
towards a complete narrow hyaline bar, only interrupted by reticu- 
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lation in the second posterior cell. In the female the snbapical bar is 
strong', the hyaline spots large and that in the marginal cell distinctly 
nearer the middle of the cell than in conferta; it is however always 
interrupted by a complete, or at most very slightly broken, reticula- 
tion in the second posterior cell. Abdomen normal, blackish at end in 
female; pubescence black, moderately shining yellow; sixth tergite 
in female about one-fifth shorter than fifth; base of ovipositor 
shining black, with black pubescence, about 0.9 mm in length, a little 
longer than fifth and sixth segments together ; male genitalia yellow. 
Puparinm. Length 4.0 mm Opaque, pale yellow to yellow, the 
anterior end darkened, or occasionally dark and the front end 
blackish. In lateral view the long axis is straight. 

Biology. The material described here was reared by Mr. W. E. 
Marriott and he has made the following notes: — „Puparia were 
found in galls on Senecio ernhescens, a very wide-spread plant. The 
galls occurred most commonly on the petioles of low fleshy leaves 
almost on the prround, but on the St. Lucia plant the variety crepidi- 
foUm of Senecio embescen,<i) one or two were found on leaves higher 
on the plants these being more robust and succulent than those at 
Moseley. The ordinary S. erubeiicen.s was also growing at St. Lucia, 
but had fewer and smaller leaves than even those at Moseley and 
had no galls on them. From specimens seen in the Natal Herbarium. 
Durban, the plant varies considerably.” 

Parafreutreta hirta n. sp. 

conferta (Bez.), Munro, 1929, Bull. Ent. Res., XX, 397 ~ in part (Pnra- 
freutreta). 

A moderately large, brown species of which the short antennae 
and pubescent frons are characteristic. 

Holotype.?, allotype ?. Durban, May 1936, W. E. Marriott; para- 
types: SSS, 7$$, Durban, May 1936, 21S>?, January-February 

1933, W. E. Marriott; 1(J, 4i?9, Durban, September 1926, E. W. Rust; 
1$, Durban, May 1930, 8^<?, 2??, October 1934, Ll?, 3?, Umkomaas, 
Natal, October 1934, H. K. Munro; 1?. Umbilo, Durban, C. C. Kent. 

Length 3, 4.5 to 5.5 mm., wing 4.0 to 5.0 mm., 9, 5.5 to 6.0 mm., 
wing 4.75 mm. Head rather short, proportions of length, heigth and 
width, 7 : 11 : 13, yellow, occiput rather concave above, moderate, 
below, bristles yellow; frons half width of head and as wide as long, 
flat, entirely covered with moderate, coai’se, yellow pubescence: 
bristles black except upper superior orbital and inner vertical yellow, 
ocellars moderate, two to three lower orbitals. It is curious to note 
that in a series of ten males and ten females, only one male has three 
inferior orbitals on each side, two have three on one side, the others 
two on each side only, of the females six have three on each side, 
while four have two. Lunule moderate. Antennae half length of face. 
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third joint rounded at end, but upper edge fairly straight, arista bare ; 
face concave below antennae but the lower part somewhat protruding, 
cheeks about as wide as third antennal joint, genae a quarter the 
height of the eye, the bristle weak ; oral opening large and rounded. 

Thorax reddish brown, pale coarse pubescence on dorsum, longer 
anteriorly and on pleura. Scutellum flat. Bristles normal, brownish, 
dorso-centrals a little before line of anterior supra-alars, four scutel- 
lars, one mesopleural and a pale pteropleural. Legs yellow, rather 
short. Halteres yellow. Wing yellowish with scattered, broken, 
blackish reticulation, the apical bar and that over the lower cross- 
vein wellmarked, but the costal, towards base, less pronounced ; costal 
bristle small, third vein setulose to middle of first posterior cell, 
upper cross-vein a little more than its own length from lower, anal 
cell pointed. Abdomen yellowish, with blackish, stronghly yellow 
shining pubescence of moderate length, bristles moderate on hind 
edges of fourth and fifth segments; male genitalia yellow; in the 
female the sixth tergite about half length of fifth ; base of ovipositor 
short, 0.75 mm., shining blackish, more or less red, with black 
pubescence. 

Puparmm. Length 5.0 mm. Sub-transculent yellow ; the long axis 
curved upwards in a lateral view about as in eonferta, but the ante- 
rior end is narrower, that is, the diameter at the junction of the 
operculum is about three-fourths that at an equal distance from the 
hind end — in eonferta these diameters are equal. 

Biology. Practically all the material recorded here was reared ; 
larvae and puparia may be found in stem galls on Senccio angulatue 
at Durban throughout the summer if not nearly all the year round. 
The host-plant is the same as that of Parafreutreta eonferta, and the 
biology similar to what has been described for that species (Munro 
1926, p. 30). The galls occur on almost any part of the long-stemmed, 
rambling host-plant ; probably, however, the eggs are laid nearer the 
ends of younger shoots which grow to a greater or less extent beyond 
the gall. The galls are much larger than those of eonferta, from 1.5 
to 2.5 cm. in diameter, and 2 to 4 cm. in length, varying also much 
in shape. Inside is a cavity in which the puparia, from six to a dozen, 
lie loosely, the larvae having first made ready an exit for the adult 
flies. 

Parafreutreta hirta Mro. var. felina var. nov. 

Holotype a female, Katberg, Eastern Cape Province, 11 — 18, II, 
1937, R. E. Turner. Type in British Museum. 

In the absence of more material it seems best to consider this 
(fig. 1) a variety of hirta, rather than of eonferta, although it may 
represent a distinct species. In size and wing pattern it is like hirta, 
but the antennae are longer even than in eonferta. The head is crushed. 
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but the shape is probably as in the allied species: there are three 
inferior orbital bristles, but only a little pubescence in the middle 
of the frons ; the antenna; are longer, about three-fourths length of 
face, in conferta two-thirds and in hirta a half. 

The wing pattern is less reticulate and rather approaches what 
is found in the following new species ; the membrane is however more 
strongly yellow and less hyaline with a strongei’ indication of reti- 
culation in the discal cell ; the third vein is setulose to a little beyond 
the upper cross-vein, which is its own length from the lower; it is 
also at about an angle of 60° to the veins above and below, these 
being more or less parallel beyond it. The base of the ovipositor is 
crushed but seems to be the same as in hirta. 

Parafreutreta pondoensis n. sp. 

Holotype a female, Port St. John, Pondoland, August 15 — .^1, 
1933, R. E. Turner. Type in British Museum. 

The specimen (fig. 2) is very similar in appearance and in 
coloration, but is larger (length 6.5 mm., wing, 5.5 mm.) than hirta. 
The head is crushed but probably of normal shape; antennae two- 
thirds length of face : there are three inferior orbital bristles on one 
side, four on the other; the frontal pubescence is confined to the 
middle stripe and not all over as in hirta: occipital bristles yellow. 

Thorax: bristles as in hirta, the dorso-centrals on line of anterior 
supra-alars, the pteropleural blacker: four scutellars. The wing- 
pattern is more open, the membrane yellow hyaline only becoming 
clearer hyaline in spots as in the middle of the discal cell, slightly 
in the third posterior, more strongly in the middle of cells in the 
paler, subapical bar (this appears more hyaline in the photograph 
than it actually is). The dark bars are formed of a broken, blackish- 
brown reticulation; in the marginal cell and base of discal there is 
no reticulation. The upper cross-vein is two-thirds its length from 
the lower and almost perpendicular to the veins, the fourth being 
curved somewhat downwards so that the first posterior cell is a bit 
widened; third vein sparsely setulose to upper cross-vein. Abdomrn: 
base of ovipositor as in hirta, short conical, shining black; sixth 
tergite about half length of fifth. 

Parafreutreta ptetoriae Mro. 

Munro, 1929, Bull. Ent. Res., XX, 397, PI. XV, fig. 5. 

Only the male type from Pretoria is known. 

Parafreutreta retisparsa n. sp. 

A yellow species (fig. 3) very like Pretoria' of which it may be 
considered a variety: it differs in the pale wing-pattern and frontal 
pubescence. 



164 


Journal Ent, Soe, S. Africa. Vol. II. October 19S9 


Holotype a male, Port St. Johns, Pondoland, August 16 — 31, 
1933, R. E. Turner. Type in British Museum. The specimen is rather 
crushed and damaged by the pin. 

Length 5.0 mm., wing 4.5 mm. Head crushed, apparently of 
normal shape, yellow, frons about as long as wide, pubescence 
whitish-yellow, rather long on sides and on middle line, and on the 
ocellar dot some longer, almost bristle-like pubescence or coarse 
hairs almost as large as the yellow upper superior orbital bristle (in 
pretoriag the pubescence is shorter and more scattered, with only a 
trace on the ocellar dot); bristles: three inferior orbitals lower 
superior orbital, moderate ocellars and inner verticals brown, other- 
wise whitish. Antennae about two-thirds length of face, third joint 
with a distinct upper corner at end (not apparent in pretoriie); 
arista microscopically pubescent (as far as may be ascertained there 
is none on the flagellum in pretorun), the basal joints conspicuous and 
with a marked constriction as in pretoriie: face with white dust, 
width of cheeks not apparent owing to crushing, genae about one 
fourth height of eye ; proboscis short. 

Thorax brown, slightly blackish with brown dust, pubescence 
coarse, yellowish-white; bristles brownish, dorso-centrals a little 
before line of anterior supra-alars, a strong, whitish bristle-hair 
below the mesopleural, pteropleural whitish, stemopleural brown, 
four scutellars; scutellum flat; halteres and legs (mostly broken) 
yellow; wing: third vein with fine, scattered setulae to middle of first 
posterior cell; pattern a pale, almost uniform, close reticulation, 
slightly darker above the fouth vein and over the lower cross-vein, 
while on the posterior half of the wing the hyaline spots are larger ; 
the pattern is very like that of pretoriie in which, however, it is quite 
brown above the fourth vein and broadly so over the lower crossvein, 
the hyaline spots yellowish. Abdomen with brownish, shining 
pubescence, yellow on sides; genitalia yellow. 



On the structure of lepidopterous larvae, with special 
reference to the mature larva of Leto venus Stoll 

by 

A. J. T. Janse 

lNTRODUCTK»N 

The object of this paiier is twofold. Firstly it is intended to 
assist and encourage the study of larvae, a subject of investigation 
of the greatest theoretical and practical importance, but hitherto 
scarcely touched on in South Africa. Secondly it is to record the 
structure of an interesting larva which, being a member of a very 
primitive family, the Hepialidae, comes near in structure to the hypo- 
thetical larva, and may thus serve as a basis for the study of larvae 
of specialized families. 

As stated elsewhere, we do have a few records of life histories 
of Lepidoptera (some of which are the result of patient observation, 
giving descriptions and often illustrations of the various stages or 
instars), but no attempt has .yet been made to study larval structure 
in such detail, and throughout the different instars, as to make it 
possible to show in a systematic manner resemblances and differences 
between larvae of different groups. A photograph or coloured drawing 
may serve to help us to recognize with more or less certainty, the 
larva of a particular species, but it rarely if ever helps to throw light 
on the relationships of different species. It is like studying the wing 
markings and coloration of butterflies or moths, without reference 
to structural characters, which are often hidden to casual observation, 
such as wing venation, palpi, and genitalia. It may be said that such a 
superficial study of larvae is hardly scientific, and the earnest student 
of life-histories should aim at deeper knowledge, if vull valvue is to be 
obtained from the labour and patience involved. 

Two hypotheses should be kept in view. Firstly it should be 
remembered that Haeckel’s recapitulation law can well be applied to 
the study of larvae; this means (1) that the newly hatched larva 
shows primitive or ancestral characters which are often lost or modi- 
fied in successive instars, and (2) that the more primitive the group 
is to which the larva belongs, the more its structure will resemble 
that of the ancestors, and the less modification there will be in the 
mature larva. Secondly the three Meyrick laws, so aptly applied by 
their author to the adult Lepidoptera, and used by him to arrive at 
a tolerably natural classification of the larger groups, apply not less 
to larval structure, throw important light on the classification of the 
adult. Here too, as Meyrick formulated, I. ■no new organ can be pro- 
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duced except as a modification of same previously existing structure; 
II. a lost organ can not he regained; III. a rudimentary organ is rarely 
redeveloped. 

Apart from the purely scientific interest, larval study is not less 
important from the point of view of the economic entomologist. 
Damage to crops is done by the larvae, not by the mature Lepidop- 
teron, so it is of the greatest importance that the pest be recognized 
with certainty in the larval stage, so as to know the enemy, and 
how to combat it. Even in the case of some of the most common pests 
there has been confusion, with unfortunate results. The more scienti- 
fically the larvae are known, the more scientific the control measures 
can be. Just knowing the food plant and the duration of the different 
stages is not enough, though this too should not be neglected. 

Method recommended. 

Begin with the newly hatched larva, if obtainable, and compare 
its structure with that of the larvae of all the different instars. 

Place the larva in alcohol of about 70 % ; this kills it fairly quickly 
without shrinking or hardening the body too much. Hairy caterpillars 
are best killed in the cyanide bottle as used for mature insects. 

Carefully cut open the body on the underside, midway between 
the legs ; remove the digestive tract by cutting it transversely near 
the anus and head, and remove any loose tissue. Place the skin with 
its adhesions in a tube containing 10 % of caustic potash and leave it 
for 24 hours when the caterpillar is not longer than about 1 inch, or 
for a longer time when larger. Newly hatched caterpillars may be 
placed in the potash immediately after removal from the alcohol 
without having been previously cut open. Cleaning out is done in a 
glass dish under water by means of a small paint brush, until water 
and skin are quite clean. All glandular and muscular tissue is thus 
completely removed and the skin becomes somewhat transparent. 
Place it now in a concentrated solution of citric acid dissolved in 
water, so as to neutralize any of the caustic potash that may still 
be in the tissue. (I always place a few drops of magenta, dissolved 
in 50% alcohol, in the citric acid, so as to indicate perfect removal of 
the potash ; as long as the citric acid solution is pinkish, the potash 
has been sufficiently neutralized). I find staining the skins for a day 
or so in 50 % alcoholic magenta solution of a medium cherry colour 
of advantage, as it differentiates the more or less chitinized parts of 
the skin. 

After staining, the skin is spread out in a dish of 70 % alcohol, 
and kept in that position by means of a small piece of object glass 
on top of the skin. After an hour or so the 70 % alcohol is drawn away 
with a pipette and replaced bii 90 % alcohol, and after another hour 
this is in turn replaced by absolute alcohol. After about one hour the 
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alcohol can be replaced by xylol, still leaving the glass slip on ; after 
30 minutes or so the skin will be transparent and also sufficiently 
hardened to remove the glass slip and place the skin in Canada balsam 
on a slide to be covered with a cover glass in the ordinary way. 

If the head is sufficiently large, I prefer to mount it with a little 
gum on a narrow pointed strip of bristol board or celluloid, when it 
can be placed in the cabinet next to the adult, by means of a pin, 
after it has been properly labelled. While the head is still soft the 
mandibles should be arranged in such a manner that the structure can 
easily be made out without removing the upper lip. 

Very large skins have to be divided between the segments and 
mounted on more than one slide, but care should be taken to note 
which edge is towards the head, and the proper order of segments 
should also be maintained. The slides should be marked at once with 
the information as to species, number, etc. ; this can be neatly done 
with india ink on a portion of the glass which has previously been 
covered with a very thin solution of Canada balsam in xylol; the 
balsam must be allowed to dry before writing on it. 

Observation and description should always be accompanied by 
a diagrammatic sketch, or as it is generally called, a setse-map. This 
map can be simple in structure, but it is best to use a camera lucida 
so as to make sure that the setse are drawn in their correct relative 
positions ; this is an important factor in determining the names of the 
setae present, and those that are absent, for each segment has the 
.setae arranged according to an original ground plan, more or less 
modified according to whether the larva is more or less specialized. 

GENER.4L DESCRIPTION. 

The caterpillar body is made up of the head and thirteen body 
segments the latter indicated in the diagram by Roman figures. The 
first three segments, or thoracic segments, are each provided with 
one pair of true legs ; the remaining segments represent the abdomen. 
The first two abdominal segments have no legs; segments VI — IX 
may each have a pair of prolegs, but sometimes these segments do 
not all bear prolegs ; then follow segments X. — XII. which are without 
legs, and the last segment has a pair of rather broad clasping legs. 
Only segments I. and IV. — X. have spiracles or breathing pores, but 
rudiments of these may be present on other segments. 

The head consists of two large subglobular portions, the epi- 
crania. on which the antenme and ommatidia can be found. The 
latter are usually referred to as the ocelli though structurally they 
are not ocelli at all, but rudimentary compound eyes. They are 
at most 6 in number and arranged in a definite manner. To designate 
the sete each is given a letter and a number, the letter indicating 
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the portion of the head on which they are found, the figure naming 
the seta of that area. The space above the mouth between the epi- 
crania is filled up by the somewhat triangular frontal, with the 
narrow adfrontals along the two sides; below the frontal is the 
clypeus, which has the upper lip or lahrwm attached. The labrum 
more or less covers the mandibles or jaws; below the mandibles is 
a flap composed of the lower lip, or labium, and the two maxiUse, 
the latter being more conspicuous than the former, and mostly 
modified. Between and above the maxilte may be seen a segmented 
tube, the spinneret; the maxillary palpi are usually insignificant. 



Fig. 1. Diagram of head of the caterpillar of Leto verms, .v 5. A. front view; B. 
underside; C. like B but the shading is left out to show the position of the 

setae more clearly. 

The underside of the epicrania is closed by two small triangular 
sclerites called the postgense. The antennae at the side of the man- 
dibles are short and three jointed. 

Each epicranium may have 12 primary setae, numbered here 
E 1 — 12, beginning with 1 on the top and then down and backwards, 
so that E 5 is just above the row of ommatidia, E 7 between the 
ommatidia, E 9 above the antenna, and E 10 and E 12 on the basal 
portion of the epicranium. The two setae of the adfrontals are a 1 
and a 2, a 1 being the topmost; the pair of frontal setae require no 
numbers as I know of no instance where there are more; they are 
designated with the letter f and the postition should be indicated 
relative to the base of the triangle. The clypeus can have 2 pairs of 
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setse, the outer one being C 1. The labrum may have two pairs of 
central setae, designated as 1 1 and 1 2, but there may also be three 
more pairs nearer the margin and then marked as 1 3 — 5. Mandibles, 
antennae, maxillae, labrum and spinneret may or may not have setae, 
but then these are always lettered and numbered according to the 
organ in question such as: md., ant., max., labr,. sp. Secondary setae 
are indicated with small letters behind the number. 

This method of naming the setae is practically the same as used 
by Heinrich, though this worker used Roman figures and left out 
the letter indicating the place where the seta is found. Forbes on the 
other hand used letters in addition to the numbers to designate the 
area of the epicranium, a procedure that has in my opinion little 
advantage. It should be borne in mind, however, that the numbering 
should be so as to leave numbers out for the corresponding missing 
setae. When drawing a petae-map of the body it is customary and 
simplest to draw the left half of each segment only and to represent 
this by an oblong, showing half of the dorsal and ventral part with 
the full lateral portion in between. The stigmata are represented by 
a double lined oval; the thoracic legs by a rather large oval, and 
the abdominal legs by an oval showing the hooks. Heavily chitinized 
portions with their setfe and also protuberances, etc. can be shaded 
in as shown in fig. 3. 

The hypothetical segment has twelve primary setse, and three 
sub-primary ones, the latter may be dotted in the figure. The sub- 
primary setse are never found in the first instar, but may appear 
after the first moult ; the primary setse are all present in the newly 
hatched larva when of a piimitive type. Additional setse may be 
found in the specialized larvse, and are called secondary setse. These 
have a number according to the position of the corresponding primary 
seta and may be designated with additional small letters. 

GENEK.4L PLAN OF SEGMENTAL SETAE. 

Above the spiracle are two sets of three setse, arranged in an- 
terior and posterior rows; the spiracles themselves are placed pos- 
teriorly to the centre in the thorax, more anteriorly to the centre 
in the abdominal segments. Somewhat below the spiracle, and pos- 
teriorly situated, may be two setse; before the spiracle and rather 
higher up may be a sub-primary seta. Above the leg are three setse, 
and below the leg posteriorly is another, usually shorter one. Before 
the leg, rather low down, may be a sub-primary seta and somewhat 
midway between the leg and the spiracle may be another somewhat 
shoi’t seta, posteriorly. 

In order to designate these setse in the description and con- 
veniently refer to them it is customary to give each seta a number 
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or letter which is kept constant for each seta even when some setse 
are absent. Different authors have used different designations: 
Dyar, Quail and Forbes using Roman figures, Fracker using Greek 




Fig. 2. Diagrammatic drawing of the caterpillar-skin of Leto venun as t>een on 
the slides under a magnification of 2% times (only the left half of the skin 
is here represented). The shaded portions represent the more heavily chitinized 
areas, the darker the shading the more heavier the chitinization ; when a dotted 
line is around the shading it indicates that there is a strong contrast between 
the skin and the chitinized portion; where the dotted line is omitted the change 
is gradual. A. gives segments I. to VII.; B, segments VIII. to XIII. 


letters. Each of these appear to me somewhat cumbersome; the 
Fracker system may at first even be somewhat bewildering to the 
nonclassical student, though with a little practice one soon gets used 
to it. I prefer ordinary figures, provided that one leaves a corres- 
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ponding figure out when its seta is missing. For students who want 
to use literature by these authors the following table makes the rela- 
tion quite clear. 



Fig. 3. Setae-niap of caterpillar of Leto wnus based on figure 2; segments VII, 
VIII., IX. are omitted, as they are identical with VI. The chitinized areas are 
shown with dotted lines only 

Thoracic Segments 


i . I , . i , ' 

I Figures used Dyai ‘ Quail Forbes i Fracker 

’ m this pajier ' 1901 1904 1910 1915 



*) Where a stroke is used the author did not mention the seta, or it was 

absent. 
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It will be seen that the figures given by me are in the following 
order: 1 — 12 primary; 13 — 15 sub-primary; 1 — 6 those above the 
spiracle (1 — 3 for the anterior row, 4 — 6 for the posterior row) ; 
7, 8 for the subspiracular setse; 9 — 11 for those above the leg or, 
where the leg is absent, in that place; 12 for the seta below the leg 
and posteriorly placed; of the sub-primary setse 13 is for the one 
near but posteriorly to the thoracic spiracle, well above and pos- 
teriorly to the abdominal spiracle ; 14 for the seta above setse 9 — 11 ; 
15 for the seta most ventrally and anterior to the leg. 

In diagrams it should further be noted that the heavily chiti- 
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nized area or pinaculum may be shaded in or, simpler still, the area 
may be indicated by a thin line especially when more then one seta is 
placed on that area. On the first and last segment the dorsal portion 
is usually heavily chitinized and designated as the cerxncal and 
anal plate respectively. 

DESCRIPTION OF LARVA OF LKTO VENUS STOLL. 

Head. 

Epicranium somewhat oblong, rather smooth; setae 1 — 12 pre- 
sent; 7, 11 moderately long, the others quite long; ommatidia all 
present, four with the E 7 seta in the centre, the two others more 
posteriorly; adfrontals long, narrow, a 1 seta at about two-thirds, 
a 2 near lower end; clypeus with c 2 only, c 1 missing; labrum with 
4 setae in a row and just above middle, marginal setae absent; an- 
tenna three jointed and with 2 setae, a short one from end of second 
joint, a very long one from tip of third; mandible with one seta on 
lower side and from before middle; maxilla three jointed; first joint 
very broad; 2 setae of medium length from second joint, 2 from basal 
joint, one of which is very long ; spinneret three jointed, base of first 
and second joint each with two lateral setae. 

Thorax and Abdomen. 

Segineiit I. Neckshield large, extending to just beyond the 
spiracle and with setae 1 — 8; 1 a little nearer to 2 than 3 is; 4 a 
little higher than 3 ; 4 — 6 and 7, 8 evenly spaced ; 7 and 8 in a row 
with 1 — 3, but at lowest tip of neckshield ; spiracle well developed, 
large; 13 and 10 well before and below tip of neckshied; 11 well 
lielow spiracle and near posterior edge of segment; 12 in a line with 
11 and lower part of leg; 9 well before leg and a little highter than 
12; a small area of skin around 11 and 12 moderately chitinized, 
.such an area is called the pinaculuni. 

Segment II. Across the anterior dorsal area is a broad, well 
chitinized, bulging shield, provided with seta 1, and with a small 
protuberance above it posteriorly; lower down and posteriorly is a 
similar bulging chitinized plate, well remote from the dorsal line; 
this has setie 4 — 6 and 13, the pinaculum of 13, though merging into 
the larger area above, shows a clear demarcation line which is less 
chitinized ; setae 2, 3 and 7 in a row on a narrow elongated pinaculum ; 
seta 8 on a slightly chitinized pinaculum and well above the rudi- 
mentai-y spiracle * ) ; 9 and 10 absent ; above the leg and somewhat 
posteriorly is seta 11 ; 12 and 15 as in II. 

■*■) According to Fracker and other workers the spiracle is entirely absent 
on sogment.s II and III. in the larva of Hi/>iuhiit oiustelivus and H. Iiuiinili but, 
though small and probably not functional, it is clearly present in the larva of 
Leto venus. 
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Segment III. The shield on which 1 is placed is much smaller 
than in II, and more central; 2, 3 and 7 triangularly placed on one 
subtriangular pinaculum; 4, 5, and 6 on moderately separate pina- 
cula, 4 and 5 in a row, 6 a little more to the centre; 8 as in II.; 

10 as in 1; 11 and 12 as in II.; 15 absent, (possibly present but in 
the only specimen I have I cannot find it on either side of the cater- 
pillar) ; spiracle as in II. 

Segment IV. Seta I as in III.; 2 on a small isolated pinaculum 
remote from the pinaculum of 3,6 ; 3 and 6 on a broad oval pinaculum, 
centrally placed well above the spiracle; 4 as in III., but a little 
lower; 5 more centrally placed than in III. and on a much smaller 
pinaculum; 8 and 14 on a suboval pinaculum, situated well before 
the spiracle, (in all the following segments possessing a spiracle 8 
retains this position though becoming isolated from 14) ; 7 well 
below the spiracle and a little before middle of segment **) ; 10 and 

11 on a large oval pinaculum, placed below and beyond 7 ; (this posi- 
tion is retained in segments V., X. — XII) ; 9 below pinaculum of 
10,11 ; 12 immediately below 9 ; 13 as in III. but a little higher up ; 15 
as in II. 

Segment V 1 — 6 as in IV„ but the pinaculum of 3, 6 is larger 
and 5 is placed more posteriorly; 8 and 14 are on separate pinacula 
and 14 is placed more posteriorly ; 7, 13 and 15 as in TV. ; 9, 10 and 11 
each on a separate small pinaculum arranged in a curved row, as 
found in all segments VI. — X.; 12 as in IV. but more posteriorly. 

Segments VI. — IX. 1 on a large oval pinaculum; 2 absent; 3 
and 6 on an oval pinaculum, placed as in IV.; 4 and 5 as in V.; 7, 8, 
14 and 13 as in V. ; 9, 10, 11 each on a separate small pinaculum and 
arranged in a curve above the leg ; 15 below 9 on anterior side of leg ; 

12 below the leg and a little posteriorly ; pinacula of 12 and 15 small, 
rounded; leg with a single row of hooks (crochets). I can see no 
difference in the position of any setae on these segments and the 
arrangement comes very close to that of segment V. 

Segment X. 1 — 6 as in VI; spiracle somewhat smaller; 7, 8, 13 
and 14 in the same position as in VI. but the pinacula are smaller; 
9, 10, 11 as in V. but 10 and 11 on one pinaculum; 12 as in VI.; 2, 13 
and 15 absent. 

Segment XI. 1, 4, 5, and 6 as in X; spiracle absent; 8 and 14 
as in X. ; 9 — 12 as in X. ; 2, 3, 7, 13 and 15 absent. 

Segment XII, 1 and 4 as in XI. but 4 more dorsally placed; 6 

**) The lowering of 7 till it is well below the spiracle may seem too great 
a distance at. compared with 7 in I. — III., but it should be borne in mind that 
the abdominal .spiracles are placed much more anteriorly than the thoracic one. 
Compared with the other abdominal .segment there is no other logical designation, 
unless we accept the disappearance of 7 and the appearing of a new secondary 
seta; of course, only the study of a newly hatched larva can give certainty. 
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much nearer to 1 than in XI. ; 8 between 5 and 14 ; 14 remaining as 
in XL ; 9, 10, 11 and 12 as in XI. ; 2, 3, 7, 13 and 15 absent. 

Segment XIII. Anal shield with 1, 4 and 6, 1 below midway of 
4, 6 and more anteriorly to 6 ; 4 rather nearer to dorsal line than in 
the other segments; 8 anterior to 15; 9, 10, 11 above leg and placed 
in a curve ; 10 and 11 on one elongate pinaculum ; 13 and 14 on one 
large oval pinaculum posterior to the leg; 15 before middle of leg; 
12 well below 15 and more anteriorly ; leg with an incomplete circle 
of crochets arranged in a single row. 

From the above description it will be seen that most segments 
have retained their primary and subprimary setae ; that few secondary 
setae are formed ; that primary setae which are present in the thoracic 
segments have a tendency to disappear in the abdominal segments, 
more so when these segments are caudad. 

As to the life history of this interesting insect very little is 
known. Dr. II. Brauns told me that the larva lives under the bark of 
a certain tree and he suspected that it would take freely to the Wattle 
tree now planted near its habitat in the Knysna, the only place from 
which the moth is known. However, he never found the larva himself. 
In fact what is known about the life history by one local family is 
kept secret, with a view to restricting the market of this beautiful 
moth and thus keeping up the price. As far as I know all specimens 
known have been bred by this family, none raving been captured 
flying about. 

The solitary larva, together with a pupa, were kindly presented 
to me in 1922 by Miss E. G. Newdigate of George. I herewith wish 
to express my sincere thanks to her for this interesting material. 

In conclusion I express the hope that this article may show the 
South African student how interesting the study of caterpillars can 
be, and how to set about it with advantage to science. 
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On collecting, preserving and packing 
lepidopterous insects 

by 

A. J. T. Janse 

HANDLE LEPIDOPTEKA WITH LOVING CAUE, 

Very frequently some of my kind correspondents send me 
batches of Lepidoptera either for indentification, or for incorporation 
in my collection, or both. Unfortunately it often happens that con- 
signments arrive in such a bad state of preservation, that the speci- 
mens are of very little scientific value, and their identification is 
practically impossible. Such material testifies to the great zeal of the 
collector, but it also shows that he has not observed certain simple 
rules which should be followed in collecting and packing Lepidoptera. 
This article has been written with the object of explaining how these 
insects should be collected and preserved in order to obtain good 
specimens. 

Firstly it should be remembered that protecting possible tufts of 
scales on the thorax and the abdomen is as important as (often even 
more so than) preserving the wing markings, though the latter 
should also be obliterated as little as possible. The former are often 
required for generic identification. Secondly, palpi, antennae and legs 
are as important as wing venation; the veins sometimes become too 
plainly visible at the expense of the wing markings, through the 
rubbing off of scales during collecting or packing. 

Collecting : In the day time collecting is generally done with the 
well known butterfly net and it is here that some of the damage is 
already done by the rather objectionable method of killing — or 
half-killing — the insect by squeezing the thorax. The larger butter- 
flies wil hardly be damaged in this way, if it is carefully done, but 
the smaller ones and all the heterocera cannot escape damage when 
this method is adopted, as can be readily seen by the scales and some- 
times legs left on the inside of the net. 

The coarser the net the greater the damage, hence use a net 
of the thinnest possible material ; I find silk the best and prefer what 
is known as chiffon. This tears easily, especially when wet, so keep 
it dry and it will last at least a whole season. Also keep the stick 
short — three feet is long enough for most purposes — or you will 
catch more thorny branches than Lepidoptera. A short stick in the 
free hand helps to chase up any Lepidoptera that may hide in the 
denser vegetation, and these are easily netted when the net in the 
other hand is quickly manipulated. 
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I prefer to take the insect out of the net by introducing the open 
killingbottle into the net and manoeuvring the insect into it by 
making the flying space within the net smaller and smaller; when 
the insect is in the bottle the net is folded back again over the mouth 
of the bottle, the stopper is placed loosely on top of this and held in 
place, while the double net-wall is withdrawn. When the cyanide in 
the bottle is as strong as it should be the insect will flutter for a very 
short time only and, as there is nothing else in the bottle, no damage 
is done. 

When the insect does not move any more take it out and put the 
thinnest pin through the thorax, no. 00 (or, for smaller insects, 
„minutien”) pins will serve for all but the biggest, and will do no 
damage when the pinning is carefully done. If the wings are folded, 
the pin may even go through it side ways. Large butterflies may be 
placed in the well known triangular enveloixjs. However, the insect is 
probably not dead yet, so it should now be placed in a close-fitting 
box in which a lump of potassium cyanide is placed, enclosed in a 
small cloth bag which is fixed to the box with pins. For the pinned 
insects this box should have a corklined bottom; for the envelopes no 
cork bottom is required except for fixing the cyanide bag; another 
cyanide bottle will do for envelopes just as well. 

Killing-bottles intended for Lepidoptera should not be used for 
the killing of beetles, for the latter often make the bottle wet with a 
fluid that will stain and spoil the butterflies or moths. 

Collecting moths at night is best done by attracting the insects 
with a strong light, and consequently a different method of catching 
can be adopted. As for the light, never u.se acetyline light for it hardly 
attracts insects at all. Electric light, shining on a irhite cloth, is 
excellent, but in the bush a gas-lamp with a mantle will be found 
most useful. The stronger the light, the better it works. It will be 
found that the moths will often settle, if only for a moment, on the 
white cloth. Then cover the insect quickly over with an open box 
which has a glass bottom, or failing this a glass tumbler will do, 
as long as it is dry on the inside and fits the mouth of the killing- 
bottle. Insert a stiff card, such as a postcard, between table and 
the box or tumbler and remove the whole to the top of the opened 
killing-bottle, withdraw the card and the insect will fly or drop into 
the bottle without being touched. 

Put only a few of the same sized Lepidoptera in the bottle at a 
time. When the insect does not move any more it may be dropped 
into another killing bottle, which 1 call the store-bottle. In this bottle 
even a hundred moths may lie accumulated without risk of damage, 
provided they are sufficiently stupified in the first bottle. For killing 
and storing several bottles can be used with advantage, reserving one 
for large, medium and small moths respectively. All bottles should 
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be closed immediately after the insect is put in it, in order to prevent 
too much escape of cyanide gas. Leave the insects in the store-bottle 
over night; they are sure to be dead next morning if your bottle is 
well charged with cyanide, and yet they will not be too stiff then 
for setting, pinning or packing. 

Preparing the catch: Firstly avoid picking up the specimens with 
your fingers, however delicate your touch may be ; pick them up with 
forceps with a good deal of spring over the whole length so that the 
points press only slightly. The usual pinning forceps may do damage 
even to medium-sized Lepidoptera. I prefer a home-made pair of 
forceps made out of clock spring straightened out. 

\^en it is possible to set the specimens while quite fresh, do so by 
all means for remember that relaxing never improves the specimen, 
while it sometimes ruins the colour; green nearly always discolours 
in relaxing. The smaller the specimen the more difficult it is to set 
it satisfactorily. If setting of these has to be postponed, pin them 
properly as for setting and place them in rows in a small box with 
peat at the bottom, covered with rather rough paper. The specimen 
has to rest with the abdomen on this paper and, by blowing against 
the wings from behind the wings will be roughly spread and held in 
position by the paper. As the long cilia and the hindwings are thus 
removed from the body they will not so easily get too damp and thus 
cling to the body in relaxing. 

As for the pinning, this should be done most carefully. The pin 
should go through the mesothorax without removing crests or 
amputating one or more legs. Select the thinnest pin possible, 
compatible with safety. Use steel pins, made of rustless steel when 
obtainable; brass pins frequently corrode, and will always corrode 
when the larva has lived inside a plant stem (visible by the verdigris 
formed), ruining the specimen after a few years. 

Species which are in the habit of folding the wings together are 
best packed in the well-known triangular envelopes; when they are 
large only one must be put in an envelope, when rather smal more 
than one may be placed in it so as to save work, provided they come 
from the same locality; for locality and date are of course written 
on the envelope. 

Never press the filled envelopes too tightly even when the 
specimens are still fresh, for this may squash the thorax and thus 
make a weak spot for pinning. It is a good habit to place some cotton 
wool at the bottom of the box first before placing the filled envelopes 
in it; also arrange them so that the thicker portions, containi^ the 
bodies, are fairly evenly distributed in the box. When the filling of 
the box is interrupted while new Lepidoptera still have to be caught, 
place a light weight on the envelopes, such as a small piece of wood, 
just heavy enough to keep them down without too much pressure; 
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put some naphthaline about the papers and leave the box open so that 
the specimens can dry sufficiently. 

A method of packing, which I have found very satisfactory 
provided it is properly done, is placing the specimens between cotton 
wool. A rectangular tin will be best, and the cotton wool should be 
of the kind that is glazed on the one side ; or failing this, thin tissue 
paper or paper wool should be used between the layers of cotton 
wool. Cut the cotton wool to the exact size of the inside of the box 
and use as many sheets as you think you need for filling the box 
without pressing too much on the cotton wool. 

Place a little naphthaline on the bottom of the box and on to this 
a strip of paper nearly as broad as the box is wide and as long as 
the length of the box plus its double height, plus about 2". Fold the 
paper so that it fits neatly on the bottom and along the two narrow 
sides, then fold the projecting inch over the two edges. On this 
paper place a piece of thin cardboard nearly the size of the bottom 
of the box and on that one layer of cotton wool with the glazed side 
downwards. On the cotton wool the still fresh specimens are arranged 
in such a way that they do not overlap. It is astonishing how many 
specimens can thus be accomodated with little trouble and the 
packing goes a least 20 times quicker than papering them. Each 
layer should have a very small label with locality and date. 

On top of the specimens place the next sheet of cotton wool with 
the glazed side downwards so that it can be lilted off the specimens 
without their adhering to the upper layer of cotton wool; or, if no 
glazed cotton wool is available, then first put a piece of tissue paper 
on the insects and on top of that the layer of cotton wool. On this 
the next layer of insects can again be arranged, and so on till the 
box is full. 

If there are not sufficient insects at the time to fill the box, 
another strip of paper should be placed on the layer of cotton-wool 
covering the last layer of insects. On this paper the other sheets of 
cotton wool are placed to fill the box and some light weight should 
keep it in place, so that it presses moderately and evenly on the cotton 
wool without interfering with the drying of the insects. It is obvious, 
that by lifting this last strip of paper, one can lift the empty sheets 
of cotton wool out of the box without disturbing the insects, or 
breaking the insects by lifting the first strip of paper carefully. To 
do this lifting smoothly the walls should be smooth, such as those 
of a tin box. Also the box should be strong enough if it is to be sent 
through the post, if rather frail it has to be placed inside a stronger 
box. When the box is full it should not be closed entirely until about 
a week later, so that the specimens can dry sufficiently, especially when 
the atmosphere is rather damp. However, I have never found a 
mouldy specimen between the cotton-wool. Some naphthaline on top 
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of the last layer of cotton wool will keep insects away while the box 
is not quite closed. 

A few words in conclusion. This country is changing rapidly. 
The larger animals are practically exterminated to make room for 
agricultural pursuits ; but this is not less true for the indigenous flora, 
which becomes more and more restricted and with that the insect 
fauna is quickly changing. The time is not very distant when many 
species of insects of the greatest interest to Science will become 
extinct and thus lost for ever, vnless they are collected now and 
adequately preserved in recognized institutions, where they may be 
available for students even in the far distant future. 

As an example I will mention one striking case. In 1917 I dis- 
covered in the virgin bush of Karkloof (Natal) the first specimen of 
Agrionympho. pseliacma Meyr., the first South African member of 
the most primitive Lepidopterous family, the Micropterygidse. 
Though we have many species in South Africa of a closely allied but 
less generalized family, the Hepialidse, yet it was thought that no 
Micropterygids existed in Africa south of the Sahara, at least none 
were ever found until 1917, and then one specimen only! Eager to 
secure more, I visited the same spot in 1930, only to find that my 
lovely glade, the type locality of this insect, was gone; in its place 
were now the more prosaic wattle trees! Deeper into the mountain 
I found some places that would likely contain the desired species, but 
after a week of search only one other specimen was secured. 

Many more examples could be given of species caught once only, 
never to be seen again; but this will show sufficiently that more 
intensive and more systematic collecting and preserving must be 
done, if we are in the future to have a fairly comprehensive picture 
of our original insect fauna. If this article should help a little 
towards this aim, I would be well rewarded for the trouble of 
writing it. 



Systematic and biological notes on some brachycerous 
Diptera of Southern Rhodesia 

by 

Dr. E. 0. Engel and Alexander Cuthbertson 

Munich, Germany Salisbury 

The following paper consists of short systematic and biological 
notes on some Stratiomyidae and Asilidae of Southern Rhodesia. The 
immature stages of Ptecticius poi^ficvs Wied., Neolophonoitis porcellKS 
Speis., and Promachua n(‘()U()cm Ad. are described, and notes are 
given on the distribution and habits of some little-known Dasypogo- 
nine “robber flies”. Lasitxmeniita faKcipcnnis n.sp. from S. Rhodesia 
and N.W. Tanganyika, and Sfichopopon maniVipc unis n.sp. from 
Urungwe, Lomagundi district, are described. 

Famil.N .STR ATIOMY IDA:. 

Sub-fam Geosargina*. 

1. Ptecticus posticus Wiedemann. 

Wiedemann 1S30, p. 84; Loew ISfiO, p. (i. 

In Africa very little infonnation is available rcgrardinR the 
breeding places of Stratiomyidae. In S. Rhodesia Microchrifsa dean- 
vulatn Lindr. has been reai*ed at Salisbury from larvae in cow-dung 
and litter, associated with the laiwae Sfoynoxijs, Aspidaciintha atra 
Kerb, Siernobrithes loeiri Lindr. and S. tunvkins Lw. breed in 
decaying tubers of potatoes and sweet potatoes (Ipomoea) at Salis- 
bury. Piectieus postiem Wied. inhabits the kloof-forests of the Vumba 
Mountains (5,000 — 5,500 ft.) near llmtali, and breeds in the decaying 
fruits of a tree, Conophanjngia johnsfoni Stapf. (Apocynace^e). 
Species of Odontomijia which breed in water have not been investi- 
gated. 

The laiwa? of Ptecticus are slow-moving, living in the semi-liquid 
mass of decaying flesh of the Conopharyngia fruits. They were asso- 
ciated with the larvae of crane-flies (Tipulidae), Hhijphas anmdicor- 
nis Edw. (Rhyphidae) and other dipterous larvae. When fully fed 
the larvae entered the soil, and pupated within the last larval skin 
(puparia). The duration of the pupal stage in March, 1938, under 
outdooi* insectary conditions at Salisbury, varied from two to three 
weeks. It was observed that the imago emerged through a T-shaped 
slit in the thoracic segments of the puparium, the head and protho- 
racic segment usually falling awciy during the process. The pupal 
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skin did not protrude from the puparium after eclosion, as was 
recorded for a related species, Solva caffra Big., (Xylophagidse), 
by the authors, Engel and Cuthbertson (1937, pp. 3 — 4). 



Fiff. 1. Ptecticus poeticm, larva: dorsal view. 


Description of Larva. 

Length of mature larva 10 — 12 mm., breadth 4 mm.; body 
flattened dorsoventrally, consisting of twelve apparent segments 
including the head; general coloration on dorsum yellowish brown 
with three dark broad longitudinal stripes or bands, the middle band 
being indistinct ; underside of body of a light yellowish brown colour 
without markings ; integument of head and body granulated amphi- 
pneustic, non-functional lateral spiracles not observed. 

Head and month parts (Fig. 2), head long and narrow, not 
retractile ; on the anterior part laterally with three pairs of plumose 
hairs, and behind the so-called “eye spots” one longer pair of plumose 
hairs ; ventral side of head with two pairs of plumose hairs. Mouth 
parts with a beak-like labrum, and two long cur\^ed ventral sclerites ; 
pharynx with an endoskeleton attached, and ending in a chitinized 
“bulb” situated in the first thoracic segment. Mouth opening divided 
by a partition, as shown by Becker (1910). 

Thorax: thorax with a pair of simple bristles, long and out- 
wardly directed on lateral margins of each segment; second and 
third segments with a bristle on each side of the middle band ; first 
thoracic segment on the underside with nine bristles, second and thii'd 
segments with six ventral bristles. Anterior spiracles (Fig. 3) situa- 
ted laterally on prothoracic segment, with two round openings, and 
a thick peritreme. 



Figs. 2 — 4. Ptecticus posticus, larva, 2: cephalic segment, ventral view; 3: an- 
terior spiracle, lateral view; 4: apex of terminal segment, showing posterior 

spiracles. 
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Abdomen: a bristle present on each side of the middle dorsal 
stripe, and strong lateral bristles on segments one to five; segments 
six and seven with three or four lateral bristles, terminal or anal 
segment with four pairs of marginal bristles, no bristles on under- 
side of anal segment; posterior spiracles (Fig. 4) are situated on the 
anal segment which resembles the mouth of a fish, and which opens 
by a ciliated transverse slit; each spiracular plate is provided with 
numerous marginal “openings”. 



Figs. 5 — 7. PtecticHK ponticus, 5: wing; 6: male terminalia, lateral view; 7: male 

terminalia, dor.sal view. 


The specimens of Ptecticus reared from the larvae described 
above, agree with specimens determined as Ptecticus posticus Wied. 
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in the Zoologische Staatssammlung, Munich. They differ, however, 
from the original description in their wholly dark-coloured hind tarsi ; 
another species, Pteeticus elongatvs F., which has the second, third 
and fourth joints of the posterior tarsi white, also occurs in the 
forests of the Vumba Mountains, and it has been observed at decaying 
fruits of Conopharyngia. We have, therefore, illustrated the venation 
of the wing, (Fig. 5) showing the vein R 2 J 3 meeting R, near the 
margin, and the male genitalia (Figs. 6 & 7), in order to establish 
the identity of the species which we have studied. 

Family ASILID/K, (Robter Flies). 

Sub-fam. LeptoRasterina^ 

2. Lasiocnemus fascipennis sp.no v. 

L. fasciprnnis was mentioned but not described by Prof. 
Hermann 1921, p. 149, and consequently we take this opportunity of 
briefly describing it. 

A large species; lenth of body 20—26 mm., of wings 12.5 — 13 

mm. 

Hcwd: face brassy yellow with shimmering patches in certain 
lights; mystax composed of black bristles, proboscis and palpi black, 
colour of antennae mahogany brown to black ; thii'd segment one and 
a half times as long as the two basal segments together; terminal 
bristle short, greyish pubescent; vertex and occiput blackish with 
ashy grey dust and black hairs which are greyish on lower part. 

Thorax: anterior part of thorax and the pleura moi-e or less 
mahogany brown to dark reddish, somewhat shiny with a dark middle 
stripe; posterior part of thorax and upper part of pleura blackish 
with short whitish pubescence; metapleural haii*s black; postalar 
bristles short. 



Fig. S. Las iom emus fascipinnis^ wing. 
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Wings: (Fig. 8) with two broad brown transverse bands, the 
proximal one being almost black at the fore margin and becoming 
lighter towards the hind margin; the apical band extends from the 
tip of the wing to a line which cuts the apex of the discal cell, and 
the base of the fork of the third longitudinal vein; venation as in 
Fig. 8 : five posterior cells, anal cell closed and with a long petiole, as 
in some other species of Leptogasterinse. 



Legs: reddish to mahogany brown, posterior femora and poste- 
rior tibiae spindle shaped, appearing dark owing to the covering of 
short black hairs ; apical part of posterior tibiae and posterior meta- 
tarsus on underside with shining greyish white pubescence ; the four 
apical spurs of posterior tibiae, the two spurs of anterior and middle 
tibiae, and the bristles on the underside of the tarsi are black. Empo- 
dium, or median bristle, is three quarters as long as the black claws. 

Abdomen: dark mahogany brown; apical three abdominal 
segments of male and apical four segments of female, swollen, dark- 
coloured; anterior border of second tergite, and posterior border of 
other tergites with grey dust; first tergite short, with black bristly 
hairs; the sides of second tergite with some soft greyish hairs; 
stemites black on basal part, else-where brownish with some white 
pubescence. Hypopygium: blackish brown with yellow hairs, upper 
forceps furcate. 

Holotype male, in copula with female, N.W. Tanganyika, (coll. 
Grauer). Allotype, female; both in Zoologische Staatssammlung, 
Munich. Pamtype female, Lomagundi, March, 1938. (coll. R. H. R. 
Stevenson) in National Museum, Bulawayo. 
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Sub-fam, Dasypogonina>. 

3. Hypenetes stigmatias Loew. 

Loew 1867, p. 350; 1860, p. 89; Engel 1929, p. 166—7 Fig. 14. 

In Southern Rhodesia this species is known only from the 
Urungwe sub-district, Lomagundi. The flies occur on rocks in dry 
riverbeds, and on the ground. A female was taken with a small 
Hymenopteron on 22nd August, 1938, by J. G. Clarkson. 

4. Gonioscelia mantis (Loew) Engel. 

Engel 1925, p. 168—9. 

A large species which is common on the western commonage of 
Salisbury during April and May. The flies occur on the ground or 
rest on tall grass stems beside sandy paths in shade. They prey upon 
small beetles. 

5. Gonioscelis submaculatus Speiser. 

Speiser 1910, p. 90. 

In S. Rhodesia this species occurs in the Nyamandhlovu district 
in Matabeleland, and in Northern Lomagundi, Mashonaland. It is 
prevalent in the Urungwe sub-district, Lomagundi, and at Kariba 
Gorge on the Zambezi River during Angus* and September. The 
flies occur on the ground and prey on small insects, such as Stratio- 
myid flies and Hymenoptera. 

6. Scylaticus punctatus Engel. 

1932. pp. 281- 2. 

A scarce species in Rhodesia, being known from the Bulawayo 
district and Nanganya River, Urungwe, Lomagundi district, one 
male being taken in October, 1938, by W. L. Williams. The basal 
segments of antennae and the hypopygium are mostly reddish brown. 

7. Stichopogon inaequalis Loew. 

Seg^uy 1927, p. 62. 

Widely distributed in Mashonaland, having been i-ecorded from 
the Lomagundi, Salisbury, Marandeilas and Hartley district. The 
species is prevalent from August to December. The flies occur on 
sandy soil usually near pools, rivei’s or ditches, and when disturbed 
fly only a few feet from the observer. The colour of the eyes of both 
sexes in life is dark brown, and not green, as is usual for Asilidae 
and some other predaceous insects. The prey consists of small soft- 
bodied insects such as acalypterate Diptei’a. A female was observed 
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repeatedly attempting to capture a small fly, Lispa leucospila Wied. 
at Wedza on 27th December, 1938. 

8. Stichopogon maculipennis sp.nov. 

A mall species (6.5 — 7.5 mm.) allied to S. punctum Lw. and 
S. hermanni Bez., with reddish legs, and a diffuse brown patch near 
the apex of the wing. Head: mystax in male whitish, in female 
yellowish white, confined to the upper margin of the mouth opening, 
some scattered white hairs on the silvery white face. Frons golden 
ochreous covered with fine white hairs; vertex and ocellar tubercle 
with yellowish bristles. 

Tfutrax: pleura and metanotum with silvery white tomentum; 
mesonotum with a complicated design of ochreous and silvery white 
spots and brownish stripes. Chsetotaxy as follows : one intraalar, one 
supraalar and one or two postalar bristles, the latter mixed with 
some yellowish hairs. Posterior margin of mesopleura with some 
longer white hairs; metapleura with white hairs in the “fan” of 
bristles. Scutellum ochreous with yellow hairs on disc, and a double 
row of marginal bristles. 

Legs: reddish, covered with fine white tomentum, metatarsus 
reddish, the other joints of the tarsi darker, brownish; bristles and 
short hairs on legs wholly white; claws black, pulvilli brownish. 
Wings: venation ivs in O. punctvm Lw. ; posterior cells open, anal cell 
closed and with a short petiole or stalk ; colour faintly clouded, veins 
brown, yellowish at the base and on the fore border of wing; a 
diffuse brownish patch near apex of wing stretching from R, to R 4 
(upper branch of fork). Halteres yellowish. 

Abdomen: silvery grey with the hind margins yellow; tergites 
each with a brown triangular marking, the first tergite with a small 
round spot, second and third tergites with a large marking; the 
triangular marking on each tergite has its base on the yellowish 
posterior margin. In the female the markings are of equal size on 
the second to fifth tergites, the sixth and seventh being wholly 
brown. In the female, the last two tergites are whitish. The spines 
of the ovipositor are black, the lateral lamellae are brownish, triangu- 
lar, simple in structure, with a white ciliated margin. The ground 
colour of the last three tergites of male is somewhat ochraceous. The 
hypopygium of male is silvery white. 

Holotype male, and Allotype, female, Kariba (lorge, Zambezi 
River, Urungwe, Lomagundi district, 9th July, 26th Aug. 1938, (J. G. 
Clarkson), to be deposited in the National Museum of S. Rhodesia, 
Bulawayo. Paratypes are in the Zoologische Staatssammlung, Munich, 
and in the collections of the Entomological Branch, Salisbury. 

Note on habits and prey: The flies occur on sand near the water’s 
edge, Zambezi River at Kariba Gorge. The prey observed by W. L. 
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Williams and J. G. Clarkson were small grasshoppers, and a ho- 
mopterous bug, Dictyophora sp. The species is prevalent during the 
period July to September. It was at one time considered by us to 
be a variety of O. punctum, and the junior author has published a 
note under this name, Cuthbertson (1938, P. 118). 

9. Oligopogon penicillatus Loew. 

hoew 1857, p. 350; 1860, p. 93. 

A rather scare species which is known in Southern Rhodesia 
only from the highlands of the Umtali district. The flies occur at 
the edges of the forests on twigs of shrubs about five feet from the 
ground, and dart at small midges (Chironomidae). 

The three species of the genus Oligupoyon Lw. may be separated 
by the following key: — 

1. Hairs of mystax black to brownish black; all bristles and hairs of thorax 

black; scutellum sliininj? black; abdomen grey dusted 2 

Hairs of mystax whitish; hairs and bristles of thorax forming the acrostichal 
and dorsocentral rows whitish; scutellum wdth a grey tomentum; abdomen with 
grey tomentum, but the hind margins of the segments, and a spot on each 
tergite shining black; wungs hyaline . . poUinosuH Engel, (1932, p. 282). 

2. Wings w’holiy dark brown; pleura of thorax with ashy grey tomentum, and 

shining black stripes on medium and lateral area . . . nigripo'nms Engel, 

(Engel & Cuthbertson 1937, p. 14). 
Wings hyaline; pleura and metanotum wholly covered with ashy grey tomen- 
tum; abdomen with tergites shining black except at s les wiiere they are grey 
dusted; sternitcs grey dusted penicillatus IiOew\ 

10. Neolaparus cuneatus Loew. 

Loew 1857, p. 343; Loew' 1850, p. 59; Bromley 1935, p 139. 

In S. Rhodesia this species occurs in the highlands of the Eastern 
districts and Lomagundi. It is prevalent from December to March. 
In the Vumba Mountains (5,500 ft.) near Umtali, a female was taken 
during February, 1938, with a winged ant, male, Rhaptronu/rmex 
(jhbidinodis Mayr. 


Group Prytanin®. 

11. Trichardis grisescens Engel. 

Engel 1924, p. 108. 

In S. Rhodesia this species is known from the Nyamandhlovu 
district, Matabeleland, and Urungwe, Lomagundi district. At Kariba 
Gorge, Zambezi River, it is found on leaf-strewn ground in Septem- 
ber. The prey consists of leaf-hoppers and small Hymenoptera, (teste 
W. L. Williams). Rhodesian specimens (males) are much larger than 
the types which came from Gambia. 


13 
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Sub.-fam. Asilins. 

12. Neoloponotus porcellus Speiser. 

Speiser 1910, p. 102; Engel 1927, p. 158. 

This species is prevalent in the Salisbury district from March 
to May. The flies have been observed on over-hanging twigs of shrubs, 
on fence wires, and on the stems of tall grasses (Hyparrhenia and 
Setaria). Their prey consists of small insects such as leaf-hoppers 
Fulgoridae, Jassidae), Melolonthid beetles, and moths (Noctuidae, 
Pyralidae). They make a buzzing noise in flight. 

At Stamford Farm near Salisbury in early April, 1938, some 
larvae were found in rich humus soil at the roots of large maize plants 
where they were associated with „white grubs”, the larvae of Eule- 
pida mashona Arrow (Melolonthidae). The larvae were removed 
together with soil from their habitat at well as live Eulepida grubs, 
to earthenware pots w'hich were kept in an outdoor insectary. Several 
larvae pupated at the surface of the soil on 18th April and a female 
emerged on 3rd May, 1938. The remaining larvae and pupae were 
preserved and are now in the collections of the Entomological Branch, 
Agricultural Laboratories, Salisbury. The nature of the food of the 
larvae has not been ascertained but it was observed that, in the 
rearing pots, none of the “white grubs” were attacked. A single larva 
of Mtiscitm stabuUms Fin. (Muscidae) was found inside the body 
of a Neolophonotus larva, but the latter was probably dead or dying 
when attacked. A larva of Neolophonotus was placed in a large 
rearing jar with soil containing a “wireworm”, (the larva of Trachy- 
notus), to see if the latter would be attacked. However, it was the 
Neolophonotus larva which was devoured by the wireworm in the 
absence of plant food ! The study of the food of larval Asilids is one 
which we hope will attract the attention of entomologists in Africa, 
because apart from the investigation by Melin, 1923, pp. 257 — 270 
in Sweden, no detailed investigations have been made. 

The immature stages 



Fig. 10. Neolophonotus porcellus, larva; lateral view; A. SP. — anterior 
spiracle; P. SP. — posterior spiracle. 
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Larva (Figs. 10 — 12). Length of mature larva 20 — 22 mm., 
breadth 2.0 — 2.6 mm. on terminal segment, general coloration shining 
ivory white ; body cylindrical, long and slender, composed of head and 
eleven apparent segments; amphipneustic. 



Figs. 11 & 12. Neolophonotus porcellus^ larva, 11: anterior spiracle; 
12: posterior spiracle. 


Head: head capsule retractile, of the usual Asiline appearance, 
sembling that of Dysmachus forcipula Zell, figured by Mellin (1923, 
p. 119). 

Thorax: each segment with a long lateral bristle, directed 
outwards; anterior spiracles (Fig. 11) situated on lateral margin of 
the prothoracic segment. 

Abdomen: dorsal and ventral contractile processes indistinct; 
lateral swellings or callosities on segments one to seven rather lai'ge 
and conspicuous ; terminal segments with an unchitinized, ill-defined, 
“keel” at apex; anal or posterior spiracles (P'lg. 12) on the dorsum 
of the basal division of the segments, and of the usual multiphorous 
type. On apical division of the anal segment there are a pair of dorsal 
bristles, a pair of ventral bristles, and two pairs of brist’es at the 
“keel” area, resembling that shown by Melin 1923, p. 163 (Fig. 181) 
for a European species. 



13 

Fig. 13. N colophon otus porcellus, pupa: lateral view. 
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Pupa (Fig. 13). Length of pupa! exuvium or skin 14 mm. ; 
breadth at first segment of abdomen 3.5 mm. ; general colouration 
golden yellow. 

Head and thorax: one pair of simple anterior “antennal” pro- 
cesses on head, a pair of posterior processes with three “teeth”; 
sheath of labrum with a dark knob-like process on the middle line ; 
sheaths of posterior legs at coxse with two dark spines ; base of wing 
sheath with a short dark spine ; leg sheaths reaching to end of second 
segment; thoracic spiracle at hind margin of eye not prominent; 
dorsum of thorax at the middle with transverse wrinkled area which 
may be peculiar to species of the Neolophonotus group. 

Abdomen: eight dorsal transverse rows of pale yellowish spines, 
large, those on ventral segments smaller; lateral area or “side piece” 
with six to eight small spines ; lateral spiracles oval, not much raised, 
present on all segments except the anal or terminal segment. The 
presence of anal spiracles appears to be characteristic of Laphriine 
pupae so far known from Africa. The pupa of Hyperechia marshalli 
Aust. (Laphriinse) described by the authors, (Engel and Cuthbertson, 
1934, p. 42) has functional anal spiracles, while those of Proagonistes 
anMeni Brom. (Laphriinse) described by the senior author (Phigel, 
1932, p. 255) are apparently not functional. Malloch 1917, (PI. 53 & 
54) does not illustrate or mention anal spiracles in the American 
Asiline pupae which he studied. 

Systematic Notes. 

Rhodesian specimens of N. porcellus agree with those from 
Meru, N.W. Tanganyika, in the Zoologische Staatssammlung, Munich. 
The key to species of Neolophonotus given by the senior author, 
Engel, 1927, p. 150, should be amended from section 9 as follows: — 

9. Bristles on sides of mesonotum white or yellow, or at least some of them 10 

Bristles on sides of mesonotum black; bristles on tarsi black . . . .11 

10. Tibiae of fore and middle lej?s bright yellow wdth a black apical band; 
all tarsi with whitish bristles dorsally; tibiae and femora with mixed black 
and white bristles. Hypopygium Fig. 18 (loc. cit.). Large species 25 — 27 mm. 

rohustus Kicardo. 

Tibiae of fore and middle legs brownish yellow, with a black apical band and a 
ventral stripe; all legs and with long dense yellowish hairs. Hypopygium. Fig. 
21. Small species 12 — 14 mm, Abyssinia , . holoxanthus Hermann in litt. 

11. Tibia and some tarsi of fore and middle legs dark brownish yellow; femora 

somewhat metallic coloured. Hypygium Fig. 20 . . . . suillus Fabricius. 

Tibiae of all legs bright yellow with a black band at apex, and with or without 
a black ventral stripe 12 

12. Tibiae of all legs with broad reddish yellow bases and black apices, with 

scanty white hairs. Mystax sometimes wholly black. Hypoygium Fig. 
17 and 17a porcellus Speiser. 
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Tibise ochre yellow with black apices and black ventral stripes Hypopygium 
Fig. 19 , orientalis Ricardo. 

18. Neolophonotus nigripes Ricardo. 

Ricardo 1920, p. 438; Engel 1927, p. 174. 

In Southern Rhodesia this species is known from Nyamandhlovu 
district, Matabeleland, and the highlands of the Umtali district. On 
the Vumba Mountains (5,000 — 5,500 ft.), it occurs during Februari 
and March among long grass near the edge of kloof forests. The 
prey consists mostly of small soft-bodied insects such as flies and 
moths. A female was taken on 27th February, 1938, with a small fly, 
Cocnosia semifmuosa Stein, male, (Muscidae) near the Vumba Hotel, 
and a male with an ant, Xiphomyrmex weitzivckeri Em., male, on 
5th Mar. 1938 at the same locality. 

14. Promachus negligent Adams. 

Adam 1906, p. 154; Cuthbertson 1937, p. 17. 

In the Hartley and Lomagundi districts this species is common 
during the late dry season in savannah forest. The flight is direct and 
swift, the flies making long capture darts at insects which are often 
of large size, such as cicadas, cockchafers, grasshoppers and Penta- 
tomid bugs. The colour of the eyes of both sexes in life is green. 

Regarding the immature stages only ti e pupa is known at 
present, having been discovered b,v W. L. Williams near Gota-Gota 
camp in the Urungwe sub-district of Lomagundi in September, 1938. 
The pupa occured on the sui'face of sandy soil, the anterior part of 



14 

Fig. 14. Promachus negligent, pupa: lateral view. 
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the body protruding from the ground. A female emerged from this 
pupa on 30th October, 1938. The following description is based on the 
pupal exuvium or skin, which is preserved in the collections of the 
Entomological Branch, Salisbury. 

Description of Pupa, (Fig. 14). Length of pupal skin 25 mm., 
breadth measui’ed at base of wing sheaths 7 mm., and 6 — 4.5 mm. 
on terminal segment; general coloration dull ochre yellow. 

Head and thorax: anterior “antennal” process of head is large, 
blunt-pointed, the posterior process with three blunt “teeth” ; sheath 
of mouth parts dark brown; sheath of hind legs at coxa; with two 
dark-pointed spines, the apices of legs reaching almost to the level 
of the third abdominal spiracle; wing-sheaths short, at base with 
a blunt process, and with some spine-like processes arranged as in 
figure. Thoracic spiracles on hind margin of eye kidney-shaped, 
brown, rather prominent, as noted by Malloch, 1917, p. 383 for an 
American species. 

Abdomen: dorsal transverse row of larger and smaller dark 
spines on each of the first to seventh segments ; spines at sides and 
on sternites smaller, rather closely set ; lateral spiracles large, brown, 
kidney-shaped and prominent; anal or terminal segment armed at 
apex with four dark spine-like processes, the dorsal pair larger, anal 
segment with a pair of median ventral processes and a large blunt 
process on the under side; terminal segment with a dark mark on 
each side of dorsum near the transverse row of spines, but no func- 
tional spiracles were observed. 

Acknowledgments. 

The authors are pleased to have this opportunity of thanking Messrs. W. 
L. Williams and J. G. Clarkson of the Entomological Branch, Department of 
Agriculture, Salisbury, Southern Rhodesia and Capt. R. H. R. Stevenson of 
Bulawayo for presenting to us some very interesting material for study. Dr. 
George Arnold, Director, National Museum of S. Rhodesia, Bulawayo, kindly 
identified the ants mentioned in this paper. Dr. A. J. Hesse of the South Afri- 
can Museum, Cape Town, has supplied bibliographical information. 

References. 

Adam, C. F. (1905) Kan.«.as Univ. Sci. Bull. 3 Pt. 6. 

Becker, R. (1910) Spengel’s Zool. Jahrb. Abd. Anatomie, 29. 

Bromley, S. W. (19.36) Ann. Transv. Mus. 18 Pt. 2. 

Cuthbertson, A. (1937) Trans. Rhod. Sci. Assoc. 35, Pt. 1. 

„ „ (1938) Ibid. 36. 

Engel, E. 0. (1924) Wien. Ent. Ztg. 41. 

„ „ (1925) Mitt. Zool. Mus., Berlin. 12. Pt. 1. 

„ „ (1927) Ann. Transv. Mus. 12 Pt. 2. 

„ „ (1929) Ibid, 13, Pt. 3. 

„ „ (1932) Ibid, 14, Pt. 4. 

Engel & Cuthbertson (1934) Proc. Rhod. Sci. Assoc. 34, Pt. 1. 

„ „ (1937) Trans. Rhod. Sci. Assoc. 35, Pt. 1. 



Engel & Cuthbertson: Diptera of S, Rhodesia 


195 


Hermann, F. (1924) Verh. Zool.-bot. Ges. Wien. 74. 

Loew, H. (1857) Of vers. K. Akad. Fomhandl. 14. 

„ „ (1860) Die Dipteren-Fauna Sudafrica’s, Berlin. 

Malloch, J. K. (1917) Bull. Illinois State Lab. Nat. Hist. 12, Art. 3. 

Melin, D. (1923) Zool. Bidrag. Uppsala, 8. 

Ricardo, G. (1920) Ann. Mag. Nat. Hist. (9), 5. 

Seguy, E. Faune de France, 17 Dipt. Asilidae. 

Speiser, (1910) Sjostedt’s Kilim. — Meru Exped. Dipt. 10, 4 

Wiedemann, C. R. W. (1930) Aussereuropaeische Zweifliigelige Insekten, 2. 



A comparative study of seven species of Transvaal 
Acrididae, with special reference to the 
chromosome complex*) 

by 

Daniel Johannes Nolte 

Contont.s: Page 

Aim 19G 

Breeding methods 197 

Morphological characteristics 198 

Size 198 

Form 201 

Colour 202 

Sexual 211 

Life-history notes 212 

Sexual maturity 212 

Copulation 212 

Oviposition 21^1 

Hatching 219 

Duration of nymph al development 210 

Duration of life 217 

Generations per annum 217 

Parthenogenesis 217 

Fertility 218 

Natural cross-breeding 218 

Ecological notes 219 

Habitat 219 

Food 219 

Breeding ground 219 

Gregariousness 221 

Chromosome characteristics 221 

Chromosome number 221 

Chromosome size 222 

Chiasma formation in meiosis 228 

General conclusions 242 

Appendix 244 

References 244 


AIM: 

The object of this study was to compare the chromosome pictures 
of several different types of the smaller Aerididm. In order to obtain 
the correct nymphal stages for sectioning, the different species had 
to be bred in cages. In collecting material for breeding purposes an 
ecological study of the species was made and this was continued in 
the breeding cages. During the period in which several generations 
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were bred, the details of life-history were also studied. These additio- 
nal aspects thus increased the scope of the work to a comparison of 
species belonging? to different genera, occurring in the same locality, 
and of species of the same genus, occurring in different localities, 
with regard to their morphological, physiological, ecological and chro- 
mosomal characteristics. 

The genera and species finally selected out of many, the only 
bias being that they fall into 2 groups, were : 

A. Desert type: 

a) No outstanding colour variations in each species: 

1. Acrotijhis qyafruelh H.S. 

2. Acrotylus hottenfotns Sauss. 

3. Acrotylv^ angidatus St. 

b) Colour variations in the species. 

4. Trilophi/Jia angiustiprnni^ Kirby. 

B. Grassland type: colour variations in each species. 

5. Aeolopiis F. 

6. OedalcAis carvaUioi I. Bol. 

7. Ocdalen.^ nigrofasciatus Deg. 

BREEDING METHODS: 

After some trials the most efficient type of cage was found to be 
as follows : 

A cage, 12x12x15 inches, of ordinaiy mosquito wire gauze 
covered with a finer cotton mosquito-metting to prevent the escape 
of the small first instar nymphs, provides sufficient space for a 
maximum of 10 males and 10 females. The cage is without wooden 
uprights, excepting in front, where 2 uprights suppoi’t a sliding glass 
panel, thus providing the maximum amount of light possible in a 
cage of this type. This top is pegged into a tin, 5 inches high, con- 
taining sand abtained from water furrows in the localities where 
the specimens were caught, this having proved the best medium for 
the hatching of eggs. The tin is further divided by a central partition 
so that either side may be moistened separately. Small cages for one 
pair of individuals consisted of a cylinder of celluloid, with the top 
covered by means of mosquito netting, i-esting in sand in an earthern- 
ware pot. 

The bigger cages were used for mass breeding and the smaller 
cages were used mainly for testing the possibilities of interspecific 

*) The writer is greatly indebted to Dr. B. P. Uvaro^’^ of tlie Imperial 
Institute of Entomology, London for these identifications. 
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crossing. The cages were kept indoors, in front of opened windows, 
in the sun. 

Efficient feeding under artificial conditions is the most difficult 
factor to control in successful rearing and the following methods 
were tried: 

1. Wild g^v^ses: Types of veld grasses such as Setaria spp., 
Panicum spp., Aristida spp., and CMoris spp. were cut or dug up and 
placed in the cages every morning; this method did not prove very 
successful as these grasses dry out too rapidly, although they are the 
grasses fed on in the natural state. 

2. Cultivated Graminesi: Barley and oats are most readily eaten by 
all species, but unfortunately proved too coarse for the young nymphs 
and were thus unsatisfactory, especially in cases where young instars 
were present in the same cage with adults. 

3. Mixed grasses: This method in which a mixture of wild and 
cultivated grasses is fed, has proved the most satisfactory and may 
be carried out in three ways: 

a) The grasses are planted in dishes and when sufficiently grown 
are placed in the cages. This has not proved satisfactory, because it 
is difficult to provide a constant supply of growing grass. 

b) The grasses are cut off or pulled out and placed in the cages 
in the morning. Fresh grass keeps several hours and keeps better 
when pulled out with the roots intact. 

c) A bunch of grass is cut and fixed, by means of a cork, into 
a short test tube containing water. By this means the grass is kept 
fresh for more than a day, and thus proves the most efficient method 
in dry and hot weather. 

The mixture of grasses fed to the nymphs of different stages 
consisted of Barley, Oats, Daetulon spp. and several of the finer- 
leaved Eragrostis spp., the lastnamed proving very satisfactory. 

The egg-packets are deposited in the sand in cages and the 
hatching of the eggs is accomplished by moistening the soil containing 
these packets and keeping it moist for a period of 2 to 3 weeks. In 
the case of the bigger cages with two compartments of sand, each 
half is moistened once in 3 months, in turn, so that the halves are 
alternately wet and dry, in order to determine, for each species, 
whether the eggs are deposited in wet or dry soil. 

1. MORPHOLOGICAL CHARACTERISTICS. 

The 7 species were studied morphologically as regards: Size, 
fonn, colour and sexual characteristics. 

A. Size: 

Measurements were taken to determine: 

1. External morphological structures: A thin, flexible and cali- 
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brated paper strip v/as used for all measurements and the following 
important morphological features were measured; 

a) Head, anterior length: taken as from the anterior margin 
of the vertex of the epicranium to the ventral margin of the labrum. 

b) Head, dorsal length: the length of the vertex of the epicra- 
nium. 

c) Thorax, depth : opposite the second pair of legs. 

d) Thorax, length: taken ventrally. 

e) Pronotum: the median dorsal length and the maximum 
breadth. 

f ) Abdomen : length : taken ventrally. 

g) Antennae; length. 

h) Eyes: taken dorso-ventrally. 

i) Tegmina: the maximum length and the maximum width. 

j) Hind wings; as in the tegmina. 

k) Femur of hind leg: the length and maximum breadth. 

l) Tibia of hind leg: the length. 

These measurements are the averages of ten individuals in each 
case, picked at random. In no case was there a range of variation 
greatly exceeding 5%, excepting in the length of the abdomen, this 
being due to its contents or to the results of oviposition. The length 
of the abdomen was thus taken from individuals killed a few days 
after the last moult, when the range of variation is approximately 
5%. The measurements for the above-named structures are given in 
Table 1. 

2. Ratios between the sexes: The sexes differ in size, the female 
without exception being the larger. 

To obtain the ratios for each of the 7 species, body lengths were 
measured as follows : 

a) The length from the anterior margin of the head to the tip 
of the abdomen, called body length. 

b) The length from the anterior margin of the head to the tip 
of the tegmina, with the latter extended straight backwards, called 
total length. 

To obtain comparable results measurements were taken of indi- 
viduals killed a few days after the last moult when the range of 
variation in abdomen length is low; later this range of variation is 
increased due to pairing and oviposition. These body lengths and 
ratios are given in Table 2. 

The conclusions to be drawn from this table are: 

I) The greatest differences between the sizes of the sexes are 
to be found in Acrotyli(.s angulatus and Oedalcus carvalhoi. 

II) The smallest differences are found in the species Acrotylus 
patruelis and Acrotylus hottentotvs. 
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Table 1: Measurements of external structures, in millimetres 


Structuro 

Acro- 
tylus 
patrue- 
1 lis 

Acro- 

tylus 

hotton- 

totus 

Aero- 

tylus 

angiila- 

tus 

Trilo- 

phidia 

aiigusti- 

pennis 

Aeolo- 

pus 

thalas- 

sinus 

Oeda- 

leus 

carval- 

hoi 

Oeda- 
leus ni- 
grofas- 
eiatus 

Head: anterior 

? 

(>.() 

5.0 

0.0 

5.0 

0.0 

7.0 

7.5 

length 

cJ 

4.0 

4.0 

2.H 

4.0 

5.0 

5.0 

0.0 

Head: dorsal 


2,5 

2.5 

2.5 

2.5 

2.0 

2.0 

2.5 

length 

■*. 

0 

2.0 

2.0 

2.0 

2.0 

2.5 

2.5 

2.0 

Thorax: depth 


5.0 

5.0 

5.0 

5.0 

0.0 

0.0 

0.5 


<? 

d 0 

i 0 

2.0 

4.0 

1.0 

4.0 

5.0 

Thorax: h'ligtli 

¥ 

0.0 

0.0 

5.5 

0.0 

7.0 

0.5 

7 0 



5.0 

5.0 

4.0 

5.0 

5.0 

5 0 

5.0 

i’ronotum: dorsal 

V 

;bo 

2.5 

2.0 

2.5 

4.0 

5.0 

5.0 

length 

0 

2.5 

1 

2.2 

2.5 

2.0 

:l.O 

2.5 

4.0 

Pronotuni: breadth 

9 

d.o 

2.0 

2.0 

2 0 

2 5 

4.0 ' 

4.0 


J 

2 7 

2.5 

2.5 

2.5 

2.5 

2.0 

2.0 

Abdonieri: length 

V 

li 

] 1 

10 

10 

11 

1 1 

14 


A 

0 

8 


7 5 

1 

* s 

s 

11 

Antennae: length 

9 

S 

7 

7 

5 

0 

9 

10 


c? 

7 

0 

(> 5 

5 

0 

1 9 

10 

Eyes: dorsoventral 

V 

1 .5 

1.2 

1 2 

1 5 

2.0 

2.0 

2.0 


o' 

1.2 

1 2 

1.2 

1.2 

1.7 

1.5 

1.7 

Tegmina. lengih 


22 

22 

IS 

19 

22 

IS 

27 



IS 

IS 

11 

It; 

IS 

15 

22 

''IVgrnina: width 

n 

+ 

:i.5 

2.5 

2.5 

2.0 

2.5 

2.5 

5.0 



2 0 

2.0 

2.7 

2.0 

2.7 

2.0 

! 4.0 

Hind wings: length 


20 

20 

10 

17 

21 

17 

25 


s 

17 : 

17 

12 

15 

17 

12 

20 

Hind wing-?’ width 


12 

12 

0 

10 

11 

!1 

12 


d 

J) 

0 

7 

9 

9 

7 

11 

J^N'innr: lengih 

( , 

4 

12 

12 

11 

10 

12 

12 

10 


O 

10 

10 

S.5 

S.5 

10 

11 

14 

Ei'iriur of hind leg 









breadth 

V 

;i 0 

2 0 

2.0 

2 5 

2.0 

2.5 

4 0 


■? 

2.5 

2.5 

2.5 

2.7 

2.5 

2.0 

2.5 

Tibia of hind leg: length ? 

10 

10 

9 

H 

10 

11 

14 


^1 

s 

s 

i 0.5 

7 

9 

8.5 

12 
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Table 2: Body lengths, in millimetres, and ratios between males and 

females. 


1 

Aero- 

A(:ro- 

Aero- 1 

3’nlo- 1 

Aeolo- 

Ueda- 

Oeda- 

Structure 

tyhis 

lylus 

lylus 1 

])hi(lia 1 

})US 

leus 

leus ni- 

pat rue- 

hotten- 

arigula-' 

angusti-' 

tlialas- 

earval- 

grofas- 


Hh 

totiis 

tus 1 

])(‘nnis 

sinus 

hoi 

eiatiis 

J^ody Iciigiii : 








Jfoad to alxloincii V 

R) 

10 

17 

IS 

22 

21 

25 

(? 

Ki 

l(j 

13 

15 

1 

17 

10 

20 

Ijcnght : 








Head to tip of teginina 

27 

2(i 

23 

24 

27 

20 

33 

d 

23 

22 

IS 

20 

22 

21 

27 

r, 

Ratio: Body lengtli 
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III) The smallest individuals amongst all the species are the 
males of Acrotyhis angulatus. The largest individuals are the 
females of Oedalevs mgrofasciatiis. 

IV) Fairly large variations are found among species of a genus. 

V) In general the males are longer in relative wing length. 

B. Farm: 

The greatest variations in form, between the 7 species, are found 
in the head, eyes, pronotum and hind femora. 

1) Head: 

a) In Aerotijlus pairuelis, hotfcntotiis and angidatiis the vertex 
of the epicranium is much higher than the dorsal surface of the 
pronotum ; the union of front and vertex is rounded. The eyes are 
oval in outline. 

b) In TrilophUUa august ipennis the vertex is also rounded but 
not much higher than the dorsal surface of the pronotum ; the union 
of the front and the vertex is also rounded. The eyes are oval in 
outline. 

c) In Aeolopus thalassinus the vertex is only moderately 
rounded and at about the level of the doi’sal surface of the prono- 
tum ; the front recedes well. The eyes are mussellike in outline. 

d) In Oedaleus carvalhoi and uigrofasciatus the vertex is also 
only moderately rounded and the front recedes only moderately. The 
eyes are more oval than mussellike in outline. 

2) Pronotum: 

a) In Acrotylus pafruelis, angulatus and hottcufotus the prono- 
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turn is saddlelike, only flatter in A. hottentotus and more concave in 
A. angulatus than in A. putruelis. 

The dorsal posterior part is flattened in all three species and 
carries a slight median carina. The dorsal posterior edge is rounded. 

b) In Trilophidia angustipennis the pronotum is also saddlelike 
but with a sharp, anteriorly double-notched carina. The dorsal poste- 
rior edge is angular. 

c) In Aeolopus thalassinus the pronotum is flatter dorsally and 
very slightly keeled. The dorsal posterior edge is the somewhat 
between a rounded and an angular outline. 

d) In Oedaleus carvalhoi and nigrofasciatm the median keel of 
the pronotum is more prominent than in any of the other species. The 
dorsal posterior edge is angular. 

3) Hind legs: 

The main difference shown by the species is in the proportion 
of narrowing of the femur. In Aeolopm thalassinns, Oedalus carval- 
hoi and Oe. nigrofasciatus the femur width is carried down further 
towards the tibia than in the other species. In all the species the 
stridulating organs are the inner surfaces of the hind femora and 
the basal third of the thickened radii of the fore-wings. 

C. Colour: 

Great variations are found in colour, inter-specific and intra- 
specific. 

1. General: 

In all cases coloration is double : the ground colour being overlaid 
by secondary spots, patches or tinges. The ground colour seems to be 
the most liable to variation; in all species with a ground colour of 
cream, creamy yellow, orange or creamy light brown, this colour 
seems to have dulled after four generations in the cages to a greyish 
yellow, a light fawn or a grey. 

In the following descriptions of the different species the colours 
are given as observed in specimens in their natural surroundings. 

a) In the Acrotghts species the ground colour is a dark cream 
with a faint purplish tinge, the whole more or less obscured by a 
mottled brown. In Acrotylus hottentotus the ground colour is lighter 
than in the other two species, with the purplish tinge even more faint 
and the brown patches paler. In Acrotylus angulatus the ground 
colour is brighter than in the other two species and in addition 2 
colour variations are found: firstly a variation with the anterior 
dorpl parts of the body more lightly coloured, this variation being 
indicated in the nymphal stages by a whitish stripe running, dorsally, 
for the length of the body; secondly a variation with the whole 
pronotum coloured green. 

b) In Trilophidia angustipennis two definite colour variations 
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are found in the natural environment. Firstly, a variation with the 
ground colour of a creamy brown covered with brown and dark 
brown patches, giving an impression of light brown. Secondly, a 
variation with the ground colour of a light reddish brown, covered 
with light brown, brown and reddish brown patches, giving an 
impression of reddish brown. 

c) In Acolojrus thalassinvs two definite colour variations are 
found. Firstly, a variation with the ground colour of a dark cream 
with a faint purplish tinge and a few brown spots. Secondly, a varia- 
tion with a light green coloration on the following parts : the front, 
genaj and epicranium of the head, the pleura of the thorax, the dorso- 
lateral and postero-lateral parts of the pronotum, the anterior basal 
parts of the tegmina and the lateral parts of the hind femora. 

d) In Oedaleiis carvalhoi and nifjrofasciatuN the gi'ound colour 
is a creamy light brown, in the first covered with faint daik spots 
and in the second with a darker tinge and the spots merging into 
patches. In both species a colour variation is found: a light green 
appearing on the frons and epicranium of the head, on the pleura of 
the thorax and the carina and postei-ior lateral parts of the pronotum, 
and on the posterior parts of the tegmina and the upper edge of the 
hind femora. 

2. Head: 

The head generally shows a coloi*ation similar to that of the 
body. 

a) In Acrotj/his species the head is somewhat lighter in colour 
than the rest of the body, excepting in A. uwjulatus, where it is either 
the same coloui’ or very much lighter — this lighter creamy colour 
running fi’om the gena' and epicranium on to the dorsal parts of the 
pronotum. The antennae of all three species are light brown near the 
base, running into a darker brown near the tip. The eyes differ in 
coloration: in A. patruclis they are mottled with dark brown, in 
Acrotylus hottcutotus the light brown is only slightly speckled with 
a deeper tinge and in A. anyid-atm^ the colour is darker brown only 
along the lower periphery. 

b) In Triloyhidia angnstipcmiis the head is coloured like the 
rest of the body. The antennae have alternating circles of light and 
dark brown. The eyes are buff, speckled with brown and in most 
specimens the lower half is darker than the upper half. 

c) In Aeolopus thalassinua, Ocduhis carvalhoi and Oe. niyro- 
fasciatus the colour of the head is more or less like that of the rest 
of the body. The antennae in all three species are light coloured and 
darken slightly towards the tip. The eyes of AcoJopus fhalassmtis 
are mottled with dark brown while in Oedaleus spp. they have the 
colour of the body. 
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3. Pronotum: 

The greatest intra-specific variation in coloration is founa in 
the pronotum. 

a) In Acrotyhis patruHis the dorsal parts are brown and the 
lateral parts a light purplish cream with brown patches. 

In A. hottentutns the dorsal parts are a lighter brown and a 
light-coloured spot, on each side, shows more distinctly than in the 
former species. In A. angulatm the ground colour of the dorsal paits 
is light brown, with 2 whitish spots on either side — one near the 
Carina and one more lateral. In this species 2 variations are found; 
firstly, with the dorsal pronotal area more lightly coloured and 
secondly, with the whole pronotum a light green. 

b) In Trilophidia angmtipennis the pronotum has the same 
colour as the body. 

c) In Aeolojms thalassinus the pronotum is coloured like the 
general body colour but whit 2 brown-dotted stripes running on the 
dorsal parts towards the head. 

d) In Oedalcus spp. the pronotum is a light brown with a brown 
stripe on either side of the carina, running towards the eyes anJ in 
each stripe 2 whitish lines nearly meeting to form an obtuse angle 
with the apex towards the carina; in 0. 'nigrofaneiatits the anteiior 
of these lines seems to contact with similar lines on the head, running 
towards the eyes. 

4. Hind wings: 

A fair amount of inter-specific variation is found in the colo’a- 
tion of the hind wings. 

a) In Acrotylns patruelis the basal half is light red, the distal 
part more or less transparent, with dark brown veins and a dark 
brown crescent following the light red but not passing over the 
costal area of the wing. In A. hottentotm the coloration is similar, 
but the dark brown crescent passes slightly on to the costal area. In 
A. angulatm the basal half is a light yellow, the distal part moie or 
less transparent, with dark brown veins and a dark brown crescent 
next to the yellow, not passing over the costal area of the wing. 

b) In Trilophidia angustipennis the basal half is a light yellow, 
the remainder being a dusky brown. 

c) In Aeolopm thalassinus the hind wings are more or less 
transparent with dark brown veins. 

d) In Oedalem spp. the basal half is light yellow, next to it there 
is a dark brown crescent over the cubital and anal areas, except in 
Oc. nigrofasciatm where it passes over the whole width of the wing ; 
the distal parts are more or less transparent with one or two brown 
spots at the apex. 
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5. Abdomen: 

The abdomen has the same ground colour as the body in all the 
species, excepting in Acrotylus angulatus where it has a deeper purple 
tinge and in THlophidia angustipcnnis, where it is mottled like the 
rest of the body. 

6. The nymphal stages: 

The first instar nymphs attain their differentiating colours 
within a few hours after hatching; These colours gradually change 
into the adult colours during the consecutive stages. 

a) Acrotylus spp. have a ground colour of light creamy brown 
colour. In A. patruelis darker brown is found dorsally, especially over 
the thorax and the front half of the abdomen; the eyes are dark. 
In A. hottentotiis a dark brown covers the labrum, clypeus, epicra- 
nium and genae and the lateral parts of the thorax; the eyes are 
lighter in colour than in the foimer species. In A, angulatus a dark 
brown covers the labrum and lower parts of the gense and dark 
patches run laterally along the thorax and the abdomen ; the eyes are 
similar in colour to those of the former species. 

b) In Trilophidia anguMipennis the first instars nymphs are 
light brown, with dark brown hind femora and tibiae; this body colo- 
ration is more yellowish red in the case of the reddish brown varia- 
tion. The eyes vary from light to dark. 

c) Aeolopus thalassmus has a creamy colour, with the anterior 
parts more light creamy brown ; the eyes are dark. 

d) In Oedaleus spp. the gi’ound colour is cream, with the head 
more cheese coloured and with brown dots along the sides of the 
body ; the eyes are of a brownish colour. 

7. Breeding experiments irith colour rariations: 

Since the object of these investigations was not primarily a 
genetic study of colour variations and since the facilities were some- 
what inadequate for individual tests, i.e. rearing a single male and a 
single female togethei’ in a cage, the results thus far obtained are 
for mass-breeding, i.e. the progeny were removed and placed in a 
separate cage before the last moult. Thus in the case of the and 
generations „mixed'’ breeding may have resulted, to further invali- 
date any conclusions. Most species have now passed into the 5th 
generation and thus 4 consecutive generations have been reared in 
the cages. 

a) Colour variations in Trilophidia angustipetuvis. 

The 2 colour variations *) started with were: „light brown*' and 

*) Other colour variations also appeared, but due to the nature of this 
study the course of these variations has not been followed. The following are 
the variations: 

I) Through a mating of grey and red-brown individuals there appeared a 
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„red-brown”. Through a mating of these two there appeared a 3rd 
form, viz. a light grey with brown patches, here designated as „grey”. 
Through a mating of grey and red-brown individuals there appeared 
a 4th form viz. a greyish fawn with brown and dark brown patches, 
here designated as „grey-brown”. The results given in table 3 have 
thus far been obtained. 


Table 3: Results of testing colour inheritance in Trilophidia 
angustipennis Kirby. 
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few individuals in the progeny with the ground colour either grey or red-brown, 
but with this colour almost totally obscured by brown and sepia patches, thus 
dark individuals. 

II) In the first generation of breeding* individuals of the light brown type 
together there appeared a few individuals in the progeny with a few distinctly 
red-brown patches: one on the epicranium, one each on the two points of the 
doubly notched carina, one on the posterior dorsal angle of the pronotum and 
one each in the middle of the outer surfaces of the hind femora. A percentage of 
red-brown individuals also have these distinctive patches. 
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Table 3 (continued). 
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Observations to l)e made on Table 3 are : 

I) The difference between the variation called grey and the 
variation called grey-brown is readily discernible; however there is, 
however, no clear-cut difference between the colour variation called 
grey-brown and the variation called light brown. In the latter case 
the two types seem to merge into one another. 

On the other hand no males of the grey type have been found 
to belong much more distinctively to the type called grey than to the 
grey-brown type, although a fair number of females have definitely 
shown a grey ground colour. 

II) In the last two hatchings of 43 and 40 in the F 3 generation 
of the light brown x light brown, half the females used to produce 
these hatchings were taken from the Fo generation of the red-brown 
X red brown cross. 

III) Ver.v dark greys, light browns and red-browns, that is 
individuals with the ground colour almost obscured, have appeared 
in the F| and Fo generations of the grey red-brow'n cross. 
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IV) The first appearance of individuals with the distinctive 
series of reddish brown spots, previously mentioned, was unfortuna- 
tely not observed. 

V) The results thus far obtained do not support a single-allelo- 
morphic hypothesis; a multiple factor complex may be possible, 
although there is no accumulative series of colour variations in 
the adult. 

VI) Both reddish brown and light brown types may be hetero- 
zygous. 

Thus three possibilities seem the most likely : Firstly, a multiple- 
allelomorphic difference. Secondly, light brown a dominant allelo- 
morph, with reddish brown a separate dominant conditioner. Thirdly, 
light brown a dominant allelomorph with reddish brown a separate 
accumulative allelomorph. Thus at least two pairs of factors may 
determine colour, and they may be linked or not. 

VII) The overlaid colour, viz. the patches and spots, may 
depend on a third factor, if the very dark individuals have any 
implication. 

VIII) All results are however relative, due to the fact that only 
about 80 % of nymphs were reared. 

IX) According to Rubtzov the tendency to phase variation 
observed in gregarious species should also be expressed in non- 
gregarious grashoppers, as colour variability has been determined 
as a homologous series in many Acrididse (1: Rubtzov, 1935). 
Rubtzov proved this in the case of a species that is very active and 
may form dense populations and found similar results for other 
species of the same type; the method used was that of crowding 
individuals, so that changes resulted during individual life. Ac- 
cording to Rubtzov the greater the density of population, the greater 
the percentage of blackish-brown forms. The following remarks 
may be made on these findings, as regards Trilophidia angustipennis: 

This species is very inactive and very scattered in its natural 
habitat; only the two colour variations, viz. light brown and red- 
brown are found. Crowding either of these two variations, separately, 
caused no change towards one or the other type. It was during the 
period when the population of the cages was at its densest, viz. at 
the rate of about 800 individuals per sq. metre, that the dark 
coloured individuals mentioned in the footnote were observed for 
the first time ; also the individuals with the conspicuous red-brown 
markings. 

b) Colour variations in Aeolopus thalassinus. 

In this species the ground colour is either a creamy light brown 
or a green. The green however is found only over parts of the body, 
as described above. 
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The results thus far obtained in testing inheritance of colour is 
this species are given in table 4. 

Table U: Resvlts of testing colmir inheritance in Aeolopm 
thalassinm F. 
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This species was the easiest to rear, the mortality very low i.e. 
less than 10 % and the period of maturing short, so that the very 
small percentage of green individuals indicates the influence of the 
environment if any genetic allelomorphic factor hypothesis is 
tenable. 

Supported by obseiwations on this species in the natural 
environment, the following observations may be made on the results 
obtained in table 4: 

I) The gi'een colour from is scarce, certainly less than one indi- 
vidual out of every fifty observed. 

II) Green males are even more scarce than females, the more 
common tyi)es found having no green on the tegmina and very little 
on the thorax. 

III) The green colour form seems more abundant in early sum- 
mer, though still surpassed by the brown colour form in numbers. 

IV) The green colour forms produced in the breeding tests first 
showed their green coloration in the 2nd instar, when te whole body 
was coloured green. 

V) Certain, if not all, green individuals darken to brown during 
sexual maturity. 

Such was the case with the 3 green females obtained in the 
breeding tests in Table 4; one female slowly darkened and after 3 
months in a single cage showed the ordinary browm colour of the 
species, while the others changed quickly to the ordinary brown 
colour, within 3 weeks after the final moult. 

VI) On the other hand some green individuals caught and placed 
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in the cage retained the green colour for the duration of their life. 

VII) These facts, at any rate, seem to show that the gr^n 
colour variation is not due to a coloured background, high humidity 
and abundant green food, as found by Faure in several species of 
migratory locusts Faure, 1932). Green and brown individuals 
were kept by themselves in cages with a green curtain for back- 
ground, with the soil continuously wet and succulent green food 
supplied daily ; none of the brown forms changed to the green colour, 
but some green individuals as remarked, changed to the brown 
colour form. 

c) Cohur variations in Acrotylns angulatus. 

No special breeding tests were undertaken with this species, 
but certain observations were made: 

I) In the second and third generations in the cages a small 
percentage of individuals were of the light-coloured type, viz. a 
very light cream on the genae, epicranium and pronotum; this cha- 
racteristic is clearly recognisable in the first instar and is correlated 
with a light colour over the terga of the abdomen. 

II) The colour variation with the green pronotum is very 
scarce and no individual of this type has been bred. During 2 years 
of collecting and observation only 3 individuals have been observed, 
all three being females. The writer intends to breed these variations 
on the hypothesis that they are recessive to the ordinary light brown 
coloration. 

d) Colour variations in Oedaleus carvalhoi and Oe. nigro- 
fasciatus: 

Here also the brown and green colour forms are found, the 
latter being less common than the former. Colour inheritance tests 
were carried out but were inconclusive due to the high mortality, 
i. e. up to 40 %. However, through three generations, with a large 
number of hoppers hatching, not a single green individual has 
appeared *), not even in cases where green individuals were mated. 
As in the case of Aeolopus thalassinus, these species also have the 
green females more abundant than the green males; on the other 
hand, the green colour form, although less abundant than the brown 

*) After the above was written 2 individuals out of 67 of the later hat- 
chings of the 3rd generation of Oedaleus carvalhoi, took on the green coloration 
in their third instars. These are the only green individuals that have thus far 
appeared in the cages in the three generation that have been bred. 

The environment is approximately the same in all the cages, so that green 
colour seems developed either by a complex of recessive factors or influenced by 
a single factor in the environment. In the case of both Aeolopus and Oedaleus 
spp. it is evident that either the environment or an unknown factor is the main 
activator for green colour. 
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colour form, is found as a more or less constant percentage through- 
out the year. 

D. Sexual characteristics: 

a) External characters: 

As the figures in Table 2 show, there are differences in size 
between the males and females of each species; although the degree 
of difference varies between the species. 

As regards the posterior abdominal parts, the females of all 
species are similar in that the terga of the 9th and 10th segments 
are not completely separated ventro-laterally, in that the 11th 
tergum of supra-anal plate is only slightly grooved laterally and in 
that the ovipositors are very similar, each consisting of 3 pairs of 
typical valvulse. 

The males are also very similar and have the 9th and 10th terga 
more or less completely divided. 

h) Internal characters: 

There seem to be slight variations inter-specifically in the 
gonads, in the number of ovarian tubes and testicular follicles, 
although those of the compound testis vary more than those of the 
ovaries. Table 5 gives the common number for each species, from 
examination of from 10 to 20 specimens of each sex, the figures for 
the males are l)ased on both gross dissection and microtome sections. 


Table 5: The number of tubes and follicles in the gonads of the 

7 species. 
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Observations to be made on this table are : 

I) The figures given are more in the nature of modal numbers 
than averages, as out of the number of specimens examined for each 
species, only one or tw'o show any divergence from these numbers, 
with a range of variation, generally, of 2. 

II) Inter-specific variation is great, as seen from the data; it 
is difficult to distinguish between males of Aerotylus patruelis and 
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A. hottentotm externally, yet the anatomy of the gonads shows a 
vast difference. 

Ill) Throughout, intra-specifically, the sexes differ in the 
number of follicles in the gonads, excepting in the case of Trilophidia 
angustipennis. 

In the case of this species, a fair number of the females have 
20 follicles, while several males have been observed to possess a full 
complement of 17 follicles, an odd number not once observed in any 
of the other species. 

II. PHYSIOLOGICAL CHARACTERISTICS: 

A. Sexual maturity: 

The differences in the relative rate of maturity of the gonads 
seem not to be as much a difference of species as of difference of 
groups. If comparison of the slides of the c 3 i;ological work can be 
utilized as a means of calculation of stage of sexual maturity in the 
males, then the following results are valid : 

1. The desert group: 

In the case of Acrotylus spp. and TriIoj)hidia angustipennis half 
the number of slides cut of a testis, still show meiotic divisions, if 
the specimens are dissected one day after the last moult. The other 
half of the follicular lengths would then contain only spermatids and 
spermatozoa. 

This desert group, in its natural environment, is more exposed to 
the sun, and thus to higher temperatures. 

Of this group Trilophidia angustipennis is the most rapidly 
maturing since specimens dissected in the 5th instar already show 
fully developed sperm in up to one quarter of the follicular lengths. 

2. The grassland group: 

In the case of Oedaleus spp. and Aeolopus thuiassinus, as many 
as three-quarters of the number of slides cut of a testis still show 
meiotic divisions, if the specimens are dissected one day after the last 
moult. The members of this group therefore seem to mature later in 
the life of the individuals than those of the desert group. The grass- 
land group is better protected by shade in the heat of the day. In the 
case of females, the maturity of the gonads is exemplified by the 
stage of development of the ova, has not been studied in the various 
species. In general maturity seems to be reached after the last moult, 
as no female has been dissected, a few days after the last moult, which 
has ova in any greatly advanced stage of development. 

B. Copulation: 

Accurate observation of the first copulations after moulting were 
somewhat difficult, due to the fact that the ten or so individuals 
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in a cage do not pass through their final moult on the same day and 
to the further fact that the period of copulation is not long. But 
in certain cases, especially in the small cages, observations could be 
made. 

1. Trilophidia angustipennis: 

In this species the following observations were made: A light 
brown female passed through the final moult on 1 — 7 — 1935 and 
paired on 14 — 7 — 1935. Another moulted finally on 11 — 1 — 35 and 
paired on 30 — 1 — 35. A third passed through the final moult on 
27 — 12 — 1934 and laid fertile eggs, which hatched out on 12 — 1 — 
1935. These figures show that copulation may take place in this 
species within 2 weeks after the last moult. 

2. Acrotylus spi): 

Individuals of these species have been obsered to pair, but after 
a longer period after passing thi'ough the last moult — about 1 month 
on the average, in both males and females. 

3. Aeolopus thoXassinm: 

In this species only one case has been accurately deteimined, 
when pairing took place 1 month after passing the last moult, in 
both the male and the female. 

4. Oedaleus spp.: 

No clear case has been observed, but since the first hatch 
generally occurs about 3 months after the last moult, pairing may 
take place for the first time between individuals one month after they 
pass the last moult. 

Recurrence of copulation has been observed up to 2 months after 
the first ; this has been definitely observed in the case of a male and 
female in a colour-cross in Trilophidia angn^tipeimis. 

C. Oviposition: 

No comparisons were made between all 7 species; however the 
following observations were made : 

1. Period- elapsing between last moult and first egg-laying: 

Oviposition seems to take place shortly after the first copulation ; 
for example, a Trilophidia a7igustipennis female passed through the 
last moult on 27 — 12 — 1934, paired, and oviposited on 12 — 1 — 1935 
and was seen to pair again a month later. Oviposition in the mass- 
breeding cages continues for a period of several months after the 
last moult. 

As regards the season of oviposition this has been observed: 

a) In Aarotyhis spp. from August to May. b) In Trilophidia 
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angustipennis during the same period, c) In Aeolopus thalnssinus 
throughout the year, d) In Oedalem spp. from October to April, 
although in a few cases also in July and August. 

These are all, however, under artificial conditions in the cages, 

i.e. protected from wind, with the stimulation of an equable climate. 

In their natural environment all species are most common in the 
hopper and early adult stages from September to the end of April, 
so that the chief egg-laying season appears to be in the summer rainy 
season. 

2. Method and place: 

The method followed by all species, is that by which the female 
bores into the soil by means of her ovipositor, opening up a tunnel 
which is generally about 2 inches deep, then depositing the eggs in 
a packet, and finally covering their tops with a foamy secretion to 
within a short distance of the soil surface. In the natural environment 
the top is then further covered by a shallow layer of soil grains, due 
to the action of winds, etc. 

All species oviposit in the sand provided in the cages, generally 
near to the lower supporting bars of the wire netting. This agrees 
with the natural habitat, where oviposition generally takes place next 
to a grass sod. Oviposition in the dry soil has been observed in all 
7 species but it has also been observed in moist soil : 

Acrotylus patruelis and A. hottcntotiis have been observed to 
oviposit in soil, 4 days after it has been moistened, while still wet ; 
OeMeus nigrofasciatus also a few days after moistening the soil; 
Acrotylus angulatus and Aeolopus thalassinm have been observed to 
oviposit in a fairly moist Bradley grass lawn, and TriTophidia 
angustipennis has been inferred to oviposit in moist soils, when 
considering the incubation periods. Only Ocdaleus carvalhoi has 
never been observed to oviposit in moist soil. 

The depositing of egg-packets loose on the surface of the soil 
or against the sides of the cage has been observed in alle species, 
especially during July and August, but also during other months. 

These may be unfertilized eggs, as none of the egg-masses have 
hatched when carefully buried and moistened. 

3. The number of egg-packages laid by one female: 

This fact has not been determined, but taking into consideration 
the numbers of hatchings in cages with only one or two females, the 
probability is that a female may deposit more than 2 packets. 

D. Life cycle: 

Four to five consecutive generations have been reared in the 
case of each species and the following particulars have been ascer- 
tained : 
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1. Period of incubation: This period varies, but the range of 
variation is greater inter-specifically than intra-specifically, perhaps 
due to temperature and moisture conditions. 

a) Aerotylus spp. : For these species the time taken for the 
eggs to hatch kept indoors but in the sun varied from 3 weeks in 
summer to 4 weeks in autumn. The averages for more than 12 
hatchings for each species, with from 1 to 6 packets per hatching, 
were: A. patruelis: 24 days in summer, 30 days in autumn. A. hotterv- 
totus: 22 days in summer, 28 days in autumn. A. angulatus: 22 days 
in summer, 28 days in autumn. 

b) Trilophidia angustipcnnis: for 21 hatchings with from 1 to 
3 packets per hatching the averages were: 24 days in summes, 30 
days in autumn. 

c) Aeolopus tlmlassirms: for 13 hatchings with from 1 to 4 
packets per hatching, the averages were : 21 days in summer, 30 days 
in autumn. 

d) Ocdahus spp.: for more than 12 hatchings, with up to 5 
packets per hatching, the averages were : 17 days in summer, 26 days 
in autumn. 

The species living in localities or areas which are more moist and 
have more equable conditions, such as better covering of veld, seem 
to oviposit eggs that develop more rapidly in the warm season but 
more slowly in the cold season. 

The type of water applied seems to be important in incubation; 
rainwater has consistendly given good results but temporary hard 
tapwater used in the beginning proved less efficient, giving the 
hatching of only package of eggs of Oedaletis rarvalhoi among 
approximately 50 packages laid by the different species. This was 
determined by digging up the sand and counting the decayed egg- 
packages. Whether this fact was due to the calcium carbonate 
deposited on the egg-shells is not certain ; but when tapwater, very 
weakly acidified with hydrochloric acid, was used, more hatchings 
were obtained, viz. 3 out of about 20 egg-packages of Oedal’Cius 
carvalhoi and 2 out of 16 egg-packages of Aeolopus thalassinus. 

2. Numbi’i’ of eggs per packet: 

The number of eggs laid per packet has been determined in all 
the species; this detennination has been controlled by counting the 
number of discarded egg-shells, and by dissecting females with 
developed ova. 

The results of this controlled calculation are given in table 6. 
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Table 6: Nwnber of eggs hatched and developed ova dissected: 


Species 

No. of 
Ovarian 
Follicles 

No. of de- 
veloped Ova 
in ovaries 

1 Hatchings observed 

Fjgg-packets 

per 

packet. 

Acrotyluft patriielis 

28 

10—14 

24 

10, 12, 14 

Acrotyliis hottentotus 

20 

10 

25 

8, 10, 12 

Acrotylus angulatus 

14 

10 

28 

8, 10 

Trilophidia angustipennis . . 

18 

8—10 

50 

8, 10 

Aeolopus thalassinus 

:j2 

12 

80 

7, 12, 14 

Oedaleus carvalhoi 

:16 

12 

24 

12, 14. 10 

Oedaleus nigrofasciatus 

80 

18 


1(5. 18 


Observations to be made on this table are : 

I) In the second column are given the number of developed 
ova found in both ovaries in a large number of dissections; in the 
cases where no range of variation is indicated, no common variation 
was found, i. e. all ovaries had 12 (or 18) eggs. 

II) In the cases of species with a large number of ovarian 
follicles, approximately every alternate follicle had a fully developed 
ovum — the capacity of the body cavity probably causing this limita- 
tion. 

III) In the third column are given the numbers of egg-packets 
observed for each species. 

IV) In the fourth column are given the numbers of eggs 
hatched per packet; on the average equal percentages of each num- 
ber for the amount of egg-packets given in column 3, eg. more or 
less equal numbers of lO’s, 12’s and 14’s for the 24 egg-packets of 
the 1st species. In the case of Aeolopus thalassinus and 0<’dalc’,us 
carvalhoi there appears a discrepancy, perhaps due to the fact that 
by chance females with the higher numbers of eggs hatched per 
packet were not examined in compiling the data for column 2. 

Very often hatchings occurred of 2, 4, 7 etc. individuals. The 
figures given, however, constitute a high percentage of hatchings. 

E. Duration of nymphal development. 

The determination of the development period, under artificial 
conditions, does not yield results of any importance unless it be made 
a special study, aid^ by apparatus for simulating the climatic con- 
ditions of the natural environment. 

The following factors seem to have a direct influence on the 
duration of the nymphal stages : 

1. Temperature. 
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2. Humidity of the atmosphere. 

3. Type of grass fed on in the natural environment. 

4. Condition of the cut grass fed. 

5. Restriction of movement. 

A further complication is the duration of the nymphal stages — 
individuals of the same hatching showing a range of variation. In 
table 7 are given the approximate results obtained, on the average, 
over 3 generations. 


Table 7: Dvration of nymphal life: From hatching until the last 

moult 


Spf‘( los 

1 

Suiniiior ‘^♦‘rK^ration 

1 

Winter general inn 

Acroiiflus }Hdru(4is 

■ 

.... , ^>0 days 

J(l() (lavs 

Acrotiflus hottentotuN 

. . . 1 47 — 54 days 

DO days 

Acrotifhis (tfufulutufi 

. . 1 Id— 51 da>\s ! 

85 days 

TrtlophhdiK anifust ijienn IS . . .. 

. . 5d — 57 days 

{)() days 

loolopus Ihdhtssiinus 

. . . 1 4d — 58 day.^ 

70 — 08 days 

Ocdalrus spii 

. . . j 50 days 

1 

117-120 days 


F. Duration of life of the adult : 

The factoi’s influencing the duration o^' the nymphal stages 
would also influence the duration of life. The general duration has 
however been noted and is somewhere in the region of six months, 
although individuals, here and there amongst the species, have been 
noted to live up to 200 days. On the average the adults of Aeolopus 
th-alassimts have the shortest period of adult life, not attaining more 
than about 5 months. 

G. Number of generations per annum: 

The fact that each generation lives for about half a year, shows 
the possibility of rearing two generations per annum. 

This has been accomplished, because in all species hatching 
has taken place in September; this generation oviposited and the 
hatehings of the second generation took place in March and April. 
This latter generation then passes through its nymphal stages and 
is ready to oviposit in September and October. Two generations may 
also be found in the natural habitat, depending on the rainfall, as 
the nymphs were observed early in the summer and also late in 
autumn. 

H. Parthenogenesis: 

No definite case of parthenogenesis has been observed, although 
females of all the species have been kept isolated without males, in 
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order to determine whether is possible. In such cases eggs have been 
laid loose on the surface, but no hatching ever occuped, except the 
case mentioned in J3 as being possible parthenogenesis. 

I. FertUlity: 

The relative fertility of the different species has not been deter- 
mined, although the following facts have been determined. 

1. On the average the same number of males and females were 
kept in each cage ; the total number of hatchings were also approxi- 
mately equal for all the species. 

2. No harmful effects resulting from lengthened nymphal stages 
have been observed, such as, for example, abortion of gonads or loss 
of fertility. The duration of the winter nymphal stages was con- 
siderable longer in winter than the corresponding period for the 
summer generation, yet the number of hatchings from the winter 
generation was not reduced Sansome and La Cour, 1935). 

J. Evidences of natural cross-breeding: 

Trials were made in natural interspecific crossing of the three 
species of the genus Acrotylus and the two species of the genus 
Oedaleus. In each genus the males of all the species were single- 
caged with the virgin females of all the other species, with the 
following results : 

1. Not a single copulation between different species has been 
observed and neither an instance of oviposition in the sand. On the 
other hand, these phenomena, if infrequent, are only observed by 
chance. 

2. In a cage containing 2 Acrotyhis patruelis females and 2 A. 
angulatus males, egg-masses have thrice been observed on the soil. 
These did not hatch when buried, so that they possibly were unfer- 
tilized. 

3. In this same cage, at a later stage, 2 nymphs hatched out. 
This hatching was controlled by finding the two empty egg-shells 
on the surface of the soil. The two 1st instars were subnormal in size : 
although resembling the newly hatched 1st instars of Acrotylus 
patriielis, they were approximately only three-quarters the usual 
length, in fact were so small that they could pass through the fine- 
meshed netting surrounding the cage. These two individuals lived 
for only a week, notwithstanding the care taken in the provision of 
suitable food ; thus no tests could be made to determine their origin. 

4. The two species, Acrotylus patruelis and A. hottcntotus, are 
so similar externally that identification is most difficult, yet no case 
of crossing was observed, although up to three females of the one 
and three males of the other were kept together. On the other hand, 
the result obtained in point 3 is important, as indicating either 
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parthenogenesis, or crossing, and artificial insemination methods are 
now being studied in the attempt to solve this problem. 

HI. ECOLOGICAL CHARACTERISTICS: 

A. Habitat: 

As has been noted above the seven species may be grouped into 
two types: the desert i.e. arenicolous type, comprising Acrotylus spp. 
and Trilophidia angustipennis, and the grassland type, comprising 
Oedaleus spp. and Aeolopus thalassinus. 

1. Acrotylm patruelis: Observed in the districts of Pretoria, 
Waterberg, Potgietersrust and Pietersburg. In these areas the 
natural habitat is open sandy areas in grass plains, in the neighbour- 
hood of sparse sod grass. The nymphs are found amongst the grasses, 
while the adults, when not feeding, select open sandy spaces, where 
they burrow slightly into the loose sand. Using the first two pains 
of legs to scrape up the sand, they lie in the sand with only the dorsal 
parts of their bodies appearing on the surface. This species does not 
seem to move far from the spot at which the hatching took place, as 
in areas of approximately 20 sq. yds. sufficient males and females 
have been observed and caught, to account for one or more hatchings. 

2. Acrotylus hottentotus: This species has only been observed in 
the southern Transvaal, for example the Pretoria and Witwatersrand 
districts. Its natural habitat is similar to that of the former species, 
only perhaps more open ; however in no case have these two species 
been observed in the same locality. Except while feeding, individuals 
of A. hottentotus have always been observed m open patches of 
reddish, sandy soils on grass plains, basking in the sun. They have 
also been observed to dig themselves into the soil, to such an extent 
however, that only the vertex antennae and eyes appear on the 
surface. 

This species also seems not to move far from the spot where 
the individuals are bi’ed. 

3. Acrotylus angulatus: This species has been observed over a 
large area, from the northern to the southern Transvaal. The 
common type wais caught in both the Potgietersrust and Witwaters- 
rand districts, while the variation with green pronotum was observed 
only in the Potgietersrust district and the variation with the light 
coloured pronotum, etc. was caught in the Witwatersrand district. 

This species is found in a habitat, slightly better covered with 
vegetation than is the case with the other two species of the genus ; 
the nymphs have been observed in short-grass lawns. Moreover, 
individuals are distributed more sparsely than is the case with the 
former two species, being found ranging from very open sandy plains 
to finely grassed areas: thus less localised than the other species of 
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the genus. Adults also bask in the sun, but scarcely burrow into the 
sand, only the legs and ventral body parts being covered. 

The writer’s observations on the “digging-in” activities of 
Acrotylus species agree with the findings of Uvarov and Volkonsky 
on a desert grasshopper in the Northern Sahara Uvarov and 
Volkonsky, 1939). 

The habits of Acrotylus hottentotus are similar to those of the 
species observed by them; it prefers places covered by sand, very often 
windblown, and moves in short, zigzag flights. This is followed by 
“digging-in” : the insect stands on the 1st 2 pairs of legs and throws 
the sands backwards with the hindlegs until a hollow is formed. At 
this stage the males lie down and using the elongated 2nd pair of legs 
cover themselves until only the dorsal parts are visible ; the females 
however continue covering themselves until only the vertex, eyes and 
antennae are visible. In the case of Acrotylus patruelis the “digging- 
in” is less complete as the whole upper part of the head, pronotum 
and wings are visible, while in the case of Acrotylus angulatus the 
process is still less complete, only the legs and ventral body parts 
being covered by sand. 

4. Trilophidia angustipennis : This species has only been obser- 
ved in the northern Transvaal ; in the localities in Potgietersrust 
district where specimens have been caught, the species forms only 
a sparse population. The colour variations are found on the same 
type of radish soil ; because of the sparse population it is difficult 
to judge whether the individuals of any colour variety also form a 
localised group. The soil preferred by this species seems to be more 
finely textured thans that of the former species and thus Trilophidia 
is not found in the general habitat of Acrotylus. 

On the other hand it is also generally found on soil quite bare 
of vegetation. 

5. Aeolopus thalassinus : Observed over the whole northern and 
central Transvaal, this species is generally found in shortgrass plains, 
under fairly dry conditions and it is abundant in the summer. The 
nymphs have mostly been observed in thick sodgrass while the adults 
are more abundant on grazed areas. 

The two colour varieties are found mixed in the natural habitat, 
the brown variety being much more common than the green variety ; 
individuals of the green variety are more common in spring and 
early summer, while scarcely any have been observed in autumn. 
Being a good flier this species is more widely distributed in its 
natural habitat than the other species, and individuals are generally 
found evenly spread over grassy areas. 

6. Oedaleus carvalhoi: Has been found ranging from the Preto- 
ria district up tot the northern Transvaal. This species has a natural 
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habitat varying from short to tall grass and is fairly abundant in 
certain areas such as grass plains. 

The nymphs have also been observed in areas thickly covered 
with sodgrass. The two colour varieties have been found mixed in 
their habitat, throughout the year, although green males are always 
scarce. Individuals are also found well distributed over the localities 
in which specimens have been caught. 

7. Oedaleus niarofdsciatns: Found in the same localities as the 
former species, although, being better fliers, individuals are more 
plentiful in areas with longer, ungrazed grass. Not as plentiful as 
O. carvalhoi, this species has, however, been observed to form a 
fairly dense population in its locality during certain years, as for 
example 1934. 

During this year three species, Oedaleus carvalhoi, nigrofascia- 
tiis and citrimis were fairly abundant in the same localities in the 
Potgietersrust district. 

B. Gregariousness: 

In no case has any phenomenon of swarming been observed, 
although a pseudo-gregariousness may he the state of Acrotghis spp., 
due to their weak rate of distribution ; this weak rate of distribution 
may be due to the fact that these species, especially A 'patruelis and 
hottentotm, are weak erratic fliers. 

IV. CHROMOSOME CHARACTERISTICS. 

In the cytological work the usual technique for Orthoptera was 
followed, viz. fixing in Bonin's Solution and staining with Iron- 
Haema Foxylin. The stages in wich specimens were sectioned varied 
from the last nymphal stage to immediately after the last moult. 

A. Chromosome number: 

All the species possess the number typical for the Acrididae, viz. 
23 chromosomes in the diploid spermatogonia and 11 or 12 in the 
haploid gametes. 

Nota single unquestionable exception was found in upwards of 
100 specimens examined cytologically, and this further demonstrates 
the remarkable uniformity exhibited amongst the Acrididae with 
regard to chormosome numbers McClung, 1914). 

B. Chromosome morpohology: 

1. Form: 

This has been determined throughout the stages of meiosis. 

a) Spermatogonia: All species, with one exception, have the 
typical rodshaped chromosomes, with terminal spindle attachment. 


15 



222 


Journal Ent. Soe. S. Africa. Vol. IL October 1939 


The exception is Oedalem nigrofasdatus in which 8 of the 23 sper- 
matogonial chromosomes have submedian spindle attachments, thus 
showing polar views of metaphase plates with 8 J-shaped chromo- 
somes. 

b) Spermatocytes : The form of the chromosomes in the primary 
spermatocytes will be discussed in relation with chiasma formation. 
In the secondary spermatocytes the chromosomes are also rodshaped 
in all species excepting in Oedaleiis nigrofasdatus, which has 4 
chromosomes with submedian spindle attachments. 

2. Size: 

a) Spermatogonia: The spermatogonial complexes show diffe- 
rent sizes of chromosome pairs, falling into several size classes. 

Apparent differences, even in the same individual, may be due 
to certain causes which will be mentioned later. 

b) Spermatocytes: The secondary spermatocsrte metaphase 
shows comparable differences between chromosome sizes in a 
complex, although in this stage the relations are apparently different 
to those in the spermatogonial stage due to specific meiotic rates of 
contraction — thus smaller differences between the size classes. 

3. Measurement of chromosome size: 

The accurate measurement of chromosome lengths for purposes 
of comparison between species and between individuals of a species, 
is a difficult problem. Although an opisometric system of measuring 
camera lucida plate was evolved to facilitate measurement of 
chromosomal curvature, the following factors all co-operate in 
yielding results which are approximately : 

a) Variations due to differences in the stage of metaphase 
contraction attained by the various chromosomes at the time of 
fixation. 

b) Variations between different individuals of the same species, 
due to different degrees of contraction caused by the differential 
action of fixatives. 

c) Differences of chromosome posture in the equatorial plate. 
Thus while the majority of rodshaped spermatogonial chromosomes 
lie at right angles to te spindle axis, others may be oblique or curved. 

d) Variations due to genotypic control of chromosome length: 
length being a function of contraction of the chromatin thread and 
contraction being determined by one or more genes. 

e) Perhaps variations due to the age of the dividing region of 
the testis; late stages in spermatogonial division in fairly mature 
testes seem to have relatively smaller metaphase complexes. 

4. Comparison of chromosome sizes: 

Two systems have been worked out for comparing the chromo- 
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some lengths of individuals of the same species, both as regards the 
metaphase plates of the spermatogonia and the secondary spermato- 
cytes : 

Firstly, a method based on the comparison of each chromosome 
length with the longest of the complex. Secondly, a method based 
on the comparison of each chromosome length with the average 
length of the complex. The first method has been used, because 
although the two methods yield comparable results, yet the range 
of class limits is increased by using the second method and thus the 
magnitude of mistakes made in drawing and measuring is increased. 
In this way all the chromosomes of the spermatogonial metaphase 
were arranged in size-classes. 

In the best metaphase plates examined the number of size-classes 
seems to coincide with the number of chromosome pairs; howevej’ 
the differences in lengths of the different pairs are not proportional 
and thus arbitrary limits were taken to allow the lengths to fall 
into four classes, the range of each class being one-quarter of the 
difference in length between the longer of the longest pair and the 
longer of the shortest pair of chromosomes. Only the best and most 
horizontal metaphase plates were measured and as such plates are 
rare, the best secondary spermatocyte metaphase plates were also 
measured, as a control. This latter measurement however seems less 
reliable as the secondary spermatocyte division is more rapid and 
the chromosomes very often are prematurely divided, thus making 
exact measurement difficult. 

In addition the chromosomes of the secondary metaphase plate 
seem to have a differential rate of contraction, whereby the diameter 
of all the contracted chromosomes is a constant, so that smaller 
chromosomes may contract relatively less; due to the greater con- 
traction of spermatocyte chromosomes the proportions between the 
members of the complex thus seem different to what they are in the 
spermatogonial complex. To control any conclusions on chromosome 
length the primary spermatocyte metaphase was also examined, but 
here due to chiasma formation and the different configurations and 
])Ositions in the spindle, the computation of lengths was of no value ; 
the approximate areas exposed by the bivalents were determined by 
means of transparent graph paper. On figs. 138 — 144 are given the 
graphical representations of the results, for each of the 7 species, 
of the measurement of chromosome length in the spermatogonial 
fnetaphase plates. 

The secondary spermatocytes were measured in a similar way 
and the lengths also calculated as percentages of the longest 
chromosome. In this case, although plates with polar view were 
plentiful, good plates with horizontal chromosomes were few, due to 
premature division and rapidity of movement. 
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Only the few with the most horizontal chromosomes were thus 
measured. 

The data obtained was now arranged so that the chromosomes 
of a complex were divided up into a number of classes regarding 
length and the following notations may be made on this : 

I) Although the number of classes of chromosome-length may 
be different for the different species, the arbitrary number of 4 was 
taken. 

II) The range of each class was made one-quarter of the 
difference in length between the longest pair of chromosomes and 
the shortest pair. 

ni) As the lengths of each member of a pair of homologous 
chromosomes in spermatogonial plates may vary due to posture and 
stage of movement, the range of length of the complex was taken 
as the difference in length between the longest chromosome and the 
longer of the shortest pair. 

IV) In apportioning the chromosomes to a class the members 
of a spermatogonial complex were paired off as far as possible as 
otherwise a chromosome that appears smaller than the other member 
of the homologous pair may fall in a different class. 

Starting in this way with the shortest chromosomes, the X- 
chromosome can generally be located. 

V) To control the method of measurement and classifying 
certain plates were drawn and measured twice. 

In table 8 the chromosomes of the plates which have been 
measured are arranged according to their size into such a number 
of classes, i.e. large, medium large, medium and small. 

The following observations may be made on the data in Table 8 : 

I) In certain cases the number of chromosomes in a complex is 
less than the typical number, due, for example, to the lack of X- 
chromosomes in half the secondary spermatocytes. 

II) The figures for secondary spermatocytes are not as reliable 
as those for spermatogonia, as contraction in meiosis is differential, 
division very often premature (Fig. 46) and the form of the chro- 
mosome conditioned by the previous formation of chiasmata. 

III) Large discrepancies in the measurements for length would 
appear to be due to posture in the equatorial plate, and the stage of 
movement, that is, pre- or post-metaphase movement. 

IV) Possibly the X-chromosome also causes discrepancies in the 
measurement and classifying of the chromosomes of secondary sper- 
matocytes, as it is precocious in movement during the primary 
spermatocyte stage and as it only divides once and thus showing a 
different relative contraction. 

V) The J-bent chromosomes of Oedaleus nigrofasdatus proved 
difficult to measure accurately. On the other hand the chromosomes 
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Table 8: Chromosome size-classes in the 7 species. 


Size 

Spermatogonia 

Secondary 

spermatocytes 

1 

2 3 

4 

5 

G 

7 

8 

1 2 3 4 

5 

G 

7 

A crotylus patruelis. 












Large 

4 

4 4 

4 





3 2 2 




Medium large 

5 

3 5 

5 





1 2 3 




Medium 

8 

10 8 

8 





4 4 4 




Small 

(\ 

0 0 

G 





3 3 3 




A era tylus hotteniotus . 












Largo 

4 

4 4 






1 2 2 




Modiurn large 

5 

7 7 






2 4 2 




Medium 

8 

(i 0 






5 2 4 




Small 

f) 

0 0 






3 3 3 




Aorotylus angulatus. 












Large 

4 

4 2 

4 





2 2 2 3 

2 

3 


Medium large 

5 

7 5 

7 





3 4 2 2 

3 

2 


Medium 

8 

f) 8 

G 





4 3 4 4 

3 

3 


Small 

i; 

f> 8 

G 





2 3 3 3 

3 

3 


Triloph idia august ipcnriis. 












Large 

4 

4 1 

4 

4 

4 

4 

4 

2 2 13 




Medium large . . 

5 

5 7 

o 

5 

7 

5 

5 

3 3 4 2 

2 



Medium .... 

If) 

If) 0 

8 

If) 

s 

L) 

If) 

5 5 5 4 

5 



Small 

' 4 

4 f) 

G 

4 

4 

1 

4 

2 2 2 3 

2 



eolopns thalassinus. 












Large 

4 

4 4 

4 

5 

1 

4 

4 

2 2 2 2 

2 

3 


Medium large ... 

5 

5 7 

7 

G 

5 

5 

5 

4 3 2 2 

4 

2 


Medium . . ... 

8 

8 i) 

G 

G 

8 

8 

s 

3 4 4 4 

3 

3 


Small 

f; 

r> 0 

6 

G 

G 

(; 

G 

3 3 3 3 

3 

3 


Oedaleus carvalhoi. 












Large 

4 

1 r> 

5 

5 

5 

5 


2 3 3 3 

2 

3 

2 

IVIedium large 

d 

5 G 

G 

G 

G 

G 


3 2 5 4 

2 

3 

3 

Medium 

12 

10 8 

8 

G 

8 

8 


4 4 2 3 

5 

4 

4 

Small 
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4 4 

4 

G 

4 

4 


3 3 2 2 

2 

2 

3 

Oedaleus wuprofasciatus. 












Large 

4 

4 5 

4 

1 




2 2 2 3 

3 

2 


Medium large 

4 

G 4 

5 

5 




3 2 3 3 

2 

2 


Medium 

8 

G 8 

8 

8 




3 4 4 2 

4 

4 


Small ... 

f) 

<; G 

G 

G 




4 3 3 3 

2 

3 



of these complexes were more easily paired off in classifying accor- 
ding to length and thus served as a control on what to exi^ect in the 
other species, as regards apparent differences in length between 
members of a pair of homologous chromosomes. 
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VI) The data obtained for primary spermatocytes as regards 
area exposed in polar views of metaphase, more or less support the 
data obtained for chromosome length in spermatogonia and primary 
spermatocytes. The smaller-sized chromosome-classes, often contain 
a larger proportion of chromosomes as compared with the other 
divisions due to the fact that some of the mediumsized bivalents 
pairing end-to-end at metaphase, are seen endwise in polar views and 
thus appear small. 

VII) In certain cases pairing off homologous chromosomes in 
spermatogonial plates is rendered difficult by large variations 
between what appears as a pair. Thus in Oedaleus carvalhoi in 
spermatogonia Nos. 3, 4, 5 and 7 in table 8 the classes “large” and 
“medium large” may contain either 5 and 6 chromosomes respec- 
tively, or 6 and 5 ; in Trilophidia angmtipennis in spermatogonia 
Nos. 1, 2 and 5 in table 8 the class “large” may contain only 3 
instead of 4 chromosomes. 

VITI) Very often the limits of size-classes are occupied by 
chromosomes which differ only slightly in length, for example in 
Acrotylus angulafus in spermatogonium No. 1 in figs. 138 — 140 the 
upper limit of the class “small” is occupied by chromosome of size 
31 and the lower limit of the class “medium” is occupied by chromo- 
somes of size 31 and 32; likewise in other cases. This seems to 
indicate certain natural classes not defined by the arbitrary system 
used. 

IX) On the other hand in this system used cases occur where 
too low length values for certain chromosomes may cause all 
spermatogonia measured apparently to coincide in the number of 
chromosomes in a class, while in reality some of the higher classes 
should contain more. 

Such is the case in Oedaleus carvalhoi in figs. 143 and 144 in 
spermatogonia 6 and 7 where the chromosomes of sizes 37 and 36 
respectively are on the lower limits of the class “medium large” and 
thus the pair of chromosomes headed by each may conceivably fall 
in that class instead of in the lower class ; that this is a possibility 
seems indicated by certain of the secondary spermatocytes. 

5. ComjMrison of chromosome length between species: 

The only method of comparison of spermatogonial chromosome 
lengths between species that has been attempted is a graphical 
method (cf. figs. 138 — 144). Because of the difficulties already 
mentioned the secondary spermatocyte chromosomes have not been 
compared between the different species. 

6. Concisions on chromosome size: 

I) Notwithstanding the arbitrary limits set and the arbitrary 
system of measurement followed, the preceding tables yield some 
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comparable results. Table 9 gives the results of firstly, the classes 
of chromosome size actually obtained from the data of table 8 and 
secondly, the most probable classes, obtained when the data and the 
graphical representation are inspected and the discrepancies men- 
tioned are kept in mind. 


Table 9: Chromosome size-classes in the 7 species. 



Aero- 

A(*to- 

Aero- 

Trilo- 

Aeolo- 

j 

Oeda- 

Oeda- 


tylus 

t-ylus 

tylus 

phidia 

pus 


leus 

leus ni- 

Size-class 

pat rue- 

hotten- 

angu- 

angusti- 

thalas- 

carval- 

grofas- 


lis 

totus 

latus 

* }>ennis 

sinus 


hoi 

ciatus 

From Table 8 









Large 
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4 

4 

5 i 

4 


5 
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Medium large 

5 
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5 

5 


0 

5 

Medium 

8 

G 

G 

10 

8 
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8 

Small 
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G 

G 

4 

1 

() 

1 

1 


4 

G 

I^robable 


1 


! 

j 


! 


Large 

4 

4 

1 4 i 


4 

1 •"> 

1 

4 

Intermediate 

Id 

Id 

Id 

1 U 


14 

0R|1:j! 

Id 

Small 

(; 

1 

G 

G 

1 

I G 

1 

I. :4j 

() 


II) These figures and the graphical representation show that 
the range of variation is more or less similar in all the species ; thus 
proving the constancy of chromosome morphology and perhaps the 
close phylogenetic relationship amongst this group. Even in Ocdaleus 
nigrofasciatus, with submedian or subtenninal spindle attachments 
in 4 pairs or chromosomes, more or less the same range of variation 
in size is found as in the other species. 

III) On the other hand small, but definite, variations are found, 
such as the fact that the variation in size of the chromosomes in 
Acrotylus patruelis and A. hoffentotm are more continuous than is 
the case in the other species, that in Trilophidia angiistipcnnis, 
Aeohpus thaiassimis and Oedalens nigrofasciatus the class of “small” 
chromosomes is more clearly sepai'ated from the other classes and 
that in Trilophidia angustipennis there is a greater concentration 
of chromosomes round the mean than is the case with the other 
species. 

IV) There seems no closer resemblance between the complexes 
of the species of a genus than between those of species of different 
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genera, with the exception of Oedalcm nigrofasdatus. The external 
morphology of Acrotylus patrweJis and A. hottentotm is superficially 
greatly similar but differs markedly from that of Acrotylus angu- 
latus; yet the chromosome complexes of the 3 species do not differ 
so definitely, as regards length. 

V) The constancy of the X-chromosome seems proved; its 
location in the large or medium large class seems evident from an 
inspection of the paired lengths in the data. 

C. Chiasma formation in meiosis: 

Chiasmata formed by crossingover in the pachytene stage cause 
a variety of forms in subsequent phases of the bivalents in all 7 
species. 

1. Forms of the primary spermatocyte metaphase bivalents: 

The forms found in all species at metaphase are rings, V’s, rods 
and crosses. 

a) Rings : Comparison of the diplotene and diakinesis stages of 
prophase with the metaphase show no appreciable reduction in the 
number of chiasmata in most bivalents. However in some of the 
bivalents reduction in number does seem to take place. In all cases of 
rings, terminalisation, if it occurs, is never found in the proximal 
chiasma, so that the fusion of chiasmata takes place only at the distal 
ends of bivalents. 

Rings are thus apparently formed in the following ways : 

Firstly, where reduction of 4 or 3 chiasmata to 2 takes place in 
the metaphase, then the ring lies in the equatorial plate, is closed 
distally and has two diverging arms between the spindle attachment 
and the first chiasma, and these arms are extended in the axis of the 
spindle (Fig. 4). This type of ring may however also represent a 
bivalent with 2 chiasmata, one localised near the spindle attachment 
and the other an interstitial chiasma which has become terminalised 
(Fig. 2). 

Secondly, where 2 chiasmata occur and where little or no 
movement of the distal chiasma takes place, then a ring is formed 
with two pairs of diverging arms; the proximal pair contains the 
spindle attachments and lies extended in the direction of the spindle 
axis, while the distal pair lies in a direction depending on the length 
— very often obliquely extended towards the equatorial plate, in 
which case the middle annular part of the bivalent is shifted slightly 
out of the equatorial plate (Fig. 5). 

This type of ring cannot have contained more than 2 chiasmata 
as at metaphase all chiasmata above the number of 2 must then 
by shifting away from the spindle attachment, have been broken 
at the distal ends of the bivalents, a fact which has not been proved 
(Darlington, 1932). 
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Thirdly, bivalents with 3 chiasmata may have originated with 
only 3 or may be the result of a reduction from 5 or 4 to 3. 

In such cases a double ring is formed with two diverging arms 
proximal to the first chiasma and lying in the direction of the 
spindle axis, then a ring in the equatorial plate, followed by a smaller 
ring bent more or less at right angles to the first ring, that is 
extended in the direction of the spindle axis (Fig. 8). 

b) V’s: These are bivalents extended in the equatorial plate 
with a single chiasma localised near the spindle attachment, and 
showing no appreciable movement of this chiasma between diplotene 
and metaphase (Fig. 7). 

c) Rods: These are generally the smaller bivalents, showing a 
cross formation in the diplotene but with the single chiasma totally 
terminalised at full metaphase. Thus the crosses found appear 
doubtful and may be earlier stages of the final metaphase rods 
(Figs. 9, 10). 

2. Chiasma frequencies at metaphase in the 7 species: 

At metaphase, in all species, rods and V’s are most common and 
these can be taken to represent 1 chiasma each. Rings of the first 
type are common, but may represent 2 or more chiasmata formed at 
pachytene, while rings of the second type, also common, are taken to 
represent 2 chiasmata fomied at pachytene. Rings of the third type 
are relatively scarce and in some species they have not definitely 
been located. Table 10 gives the results obtained in the 7 species, from 
the inspection of chiasma frequencies in a large number of plates. 

The frequencies of chiasmata most common per bivalent at meta- 
phase are 2 and 1 ; each complex has been divided into two groups, 
i.e. bivalents containing two and bivalents containing one chiasmata. 
Due to the fact that the third type of ring, i.e. the double ring, is 
I’elatively scarce and more-over is difficult to recognise conclusively, 
this type representing 3 visible chiasmata at metaphase, has been 
included with the class of bivalents containing 2 visible chiasmata. 

Observations to be made on this table are: 

I) All the plates examined and counted were polar views. In side 
views V’s and many rings are indistinguisable. 

II) In some cases the plates examined were at the beginning 
of anaphase and then rings and V’s which are being disjointed appear 
very similar, i.e. seemingly rounded figures with two diverging arms 
proximally, may in reality be V’s with 1 chiasma instead of rings 
with 2 chiasmata — this would be due to the fact that the distal 
parts are then close together, in anaphase movement. This fact natu- 
rally causes certain discrepancies in the results obtained. 

III) From the data it may be seen that the chiasma frequency 
in any species is not a constant and thus chiasma frequency is not 
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Table 10: Frequencies of chiasmata at first metaphase. 


Bivalents per plate 

Number of plates examined 

Number of 

Number of 

Aero- 

Aero- 

Aero- 

Trilo- 

Aeolo- 

Oeda- 

Oeda- 

bivalents 

bivalents 

tylus 

tylus 

tylus 

phidia 

pus 

leus 

leus ni- 

with 2 

with 1 

patrue- 

hotten- 

angu- 

angusti- 

thalas- ! 

carval- 

grofas- 

chiasmata 

chiasma 

lis 

totus 

latus 

pennis 

sinus 

hoi 

ciatuH 

1 

10 




4 




2 

9 



5 

25 




H 

8 

1 


14 

2:1 

8 

G 
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4 

7 

5 

1 

19 

11 

<) 

24 

12 

5 

G 
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5 

G 

7 

26 

7 

G 

5 

2 

8 

1 

1 

2 

7 


7 

4 

2 

1 

1 

1 

1 

1 


Totals of plates 

20 

14 

45 

1 

71 

1 

27 

64 

I 

23 


dii'ectly proportional to the length of the conjugating chromosomes ; 
chiasma frequency is thus liable to natural variation. 

IV) On the other hand each species seems to have a modal 
number as regards chiasma frequency, more or less specific to it. 
This modal number is not conditioned by the average length of the 
chromosome complex ; this fact is evident in comparing, for example, 
Acrotyhis patrmlis and Acrotylus angulatus. 

V) The largest percentage of variation is found in Aeolopus 
thalassinus. This fact may however be due to the relatively small 
number of plates examined and conceivably a more rapid rate of 
disjunction, so that the factor mentioned in point II) comes into play. 

VI) Plates with 7 bivalents having 2 chiasmata and only 4 
bivalents with 1 chiasma have been noted. In these cases, however, 
the bivalents are drawn more closely together so that this is probably 
the start of anaphase - the results thus also show the effect produced 
by the factor mentioned in point (II). 

VII) In general, therefore, the chiasma frequencies as indicated 
by the modal numbers, seem fairly representative for each species. 

VIII) Bivalents with 3 chiasmata, i.e. in the form of a double 
ring, are rare and may be mistaken for rings of the second type, in 
which the two distal diverging arms are swinging about in anaphase 
movement. 

They can however be fairly evidently located in certain species. 
In Acrotylus patruelis about one-quarter of the plates examined 
seems to have one bivalent with 3 chiasmata (Fig. 5) ; similarly 
Acrotylus hottentotus (Fig. 27). In Acrotylus angulatus the percen- 
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tage is smaller and in Trilophidia angustipenms such bivalents are 
very rare, as also in Aeolopus thalassiniis. In Oedaletis carvalhoi the 
percentage of occurence is probably higher (Fig. 88) while in Oeda- 
leus nigrofnsdatm this type of figure has not been observed. 

IX) In Oedaleus nigrofasdatm another possibility, however, 
occurs. Some of the chromosomes which are J-shaped, due to sub- 
median spindle attachment, may in a certain number of cases pro- 
duce a chiasma in the short arm. This chiasma would then become 
terminalised and is not very evident in polar views. Taken in con- 
junction with side views however, this chiasma does seem to be 
formed (Figs. 106, 112) . Whether in such cases the longer legs of the 
bivalent produce 3 chiasmata, has in no instance been definitely 
observed, so that in bivalents of this type the occurrence of only 
3 chiasmata can be concluded. 

3. Types of Chiasmata: 

The longer bivalents all have at least one chiasma near the 
spindle attachment at metaphase and this proximal chiasma is also 
found at diplotene and diakinesis and is thus localised. Most of the 
longer bivalents have in addition another chiasma which is distal, 
either interstitial or terminal and which is thus a chiasma formed 
at random or distributed. As mentioned, bivalents with a proximal 
localised chiasma and 2 distal chiasmata of which the most distal one 
is terminalised are rare. Some of the shorter bivalents may also have 
one localised chiasma and one distal terminalised chiasma. 

In general, however, the shorter bivalents have either a localised 
chiasma which seems to produce the V-figure or a distributed or 
localised chiasma which becomes terminalized to produce the rod- 
figure. 

4. Chiasma types at metaphasr iv the 7 spedes: 

Definite variations appear between the species as regards the 
configurations most common among the bivalents at first meiotic 
metaphase. From the consideration of a large number of figures, the 
results are given in table 11 of the following types of configurations : 

Firstly, the different types of rings, all constituted of at least 
two chiasmata: the t.vpe of ring depending on whether terminalisa- 
tion has taken place or not. These are generally the large and large 
medium chromosomes. Secmidly, the V’s wliich are bivalents with 
one localised chiasma at metaphase. Thirdly, the rods which are 
bivalents with one distributed or localized chiasma, which becomes 
terminalised at metaphase. 

Observations to be made on this table are: 

I) The data was obtained from the examination of sections of ap- 
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Table II : Types of chiasmata at first metaphase. 


Bivalents per plate 


Number of plates examined 


Rings 

V’s 

Rods 

Acro- 

tylus 

patruo- 

lis 

Acro- 

tylus 

hotten- 

totus 

Acro- 

tylus 

angu- 

latus 

Trilo- 

phidia 

angusli- 
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Aeolo- 
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leus 

carval- 

hoi 

Oeda- 

leus 

nigrofas- 

ciatus 

7 

2 

2 






1 


7 

1 

3 

1 


\ 

1 




7 

0 

4 

1 

1 



1 



6 

4 

1 
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2 



1 



3 


G 

2 

3 

1 

4 


1 

1 

4 


6 

1 

4 

1 

4 
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G 

0 
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5 

5 
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5 

4 

2 






4 


5 

3 

3 
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3 
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5 

0 
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4 

(i 
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5 
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4 

4 
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1 
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3 
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7 

5 


12 
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4 

2 

5 

3 
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4 

1 
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2 

3 
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4 
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7 
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proximately 60 individuals with a minimum of 4 individuals yielding 
good results per species. 

II) From the data it may be seen that the types of chiasmata 
in any species is not a constant and thus type of configuration is 
not directly specific, but is liable to a natural variation . 

III) On the other hand each species seems to have a modal type 
as regards the configurations in a complex. As for chiasma frequency, 
this type is not conditioned by the average length of the chromosome 
complex (cf. for example the many long V’s in the plates for Trilo- 
phidia angustipennis). 

IV) In some cases modes appear, in a species, for different 
classes of configuration types. For example in Acrotylus angulatus 
7 plates with four rings had 3 V’s, while 7 plates, also with four 
rings, had 2 V’s. In some of the cases at least these results may be 
due to the fact that anaphase movement has already started and 
thus smaller V’s are drawn out to resemble rods. 

V) Possibly some of the bivalents with a single chiasma may 
never terminalise the single chiasma before full metaphase and 
would thus in a way resemble V’s. Although some of these bivalents, 
especially in oblique sections, may be mistaken for V’s, yet they 
would not have the actual value of a V as the relations between 
spindle attachment and equatorial plate would be different. This type 
of chiasma may have caused misrepresentations in the results of 
table 11. 

5. Observations on the diplotene and diakinests stages: 

The frequencies and types of chiasmata in both the diplotene 
and diakinesis stages were observed. 

a) Acrotylns patruclis: 

I) Rings: In diplotene, rings of the second type, with two chias- 
mata, are mostly found (Fig. 1). In diakinesis the two pairs of 
diverging arms of these rings appear shorter and a fair percentage 
have the distal diverging arms terminalised. Rings of the third type, 
with 3 chiasmata, are fairly common in diplotene (Fig. 3). In some 
cysts on the average one-half of the plates have a ring of this type 
and in a single case two of these rings have been observed in one 
nucleus during diplotene. These double rings have also been observed 
in diakinesis, with neither of the two pairs of diverging amis ter- 
minalised. In no single instance has a bivalent with 4 or more chias- 
mata been observed in either the diplotene or the diakinesis stage. 

II) V’s: These configurations, with more extended arms, are 
iound in the two stages, but are not very common. 

III) Rods: Crosses (Fig. 22) are found in late diplotene, but 
are not so common in diakinesis, when bodies which are more rod- 
like (Fig. 10) seem to replace them. 
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b) Acrotylus hottentoUis : 

I. Rings: Rings of the second type are common in diplotene 
and diakinesis, but in diakinesis there is less terminalisation of the 
distal chiasma than in the former species. Rings of the third type, 
with 3 chiasmata, are fairly common in the two stages. 

In one cyst nearly every nucleus had apparently one bivalent 
with 3 chiasmata, the most distal chiasma often being already 
terminalised in middle diplotene. 

Several nuclei were observed to contain two bivalents with 3 
chiasmata each — thus more prevalent than in the former species. 
In a single instance a bivalent was observed in late diplotene with 4 
chiasmata. 

II) V’s: These configurations are not very common, unless 
certain figures which are apparently crosses, are the ealier stages 
(Fig. 33.) 

Ill) Rods: Crosses are found in both the stages, although in 
diakinesis one pair of arms is much shortened (Figs. 32 and 34). 
Bodies which are presumed to be rods are found in diplotene, but 
are more common in diakinesis. 

c) Acrotyhis angulatvs: 

I) Rings: Rings of the second type are fairly common in 
diplotene and diakinesis, while rings of the first type are found 
only in diakinesis. Few rings of the third type, i.e. with 3 chiasmata, 
were observed; in .several cysts however about one-quarter of the 
nuclei have a bivalent with three chiasmata. 

Bivalents with 4 chiasmata were never definitely observed. 

II) V’s: These configurations are more of the nature of crosses 
in diplotene, but appear definitely as V’s in diakinesis, in which stage 
several fairly large V’s are prevalent. 

Ill) Rods: Small crosses are prevalent throughout diplotene and 
the start of diakinesis, when small rods become more prevalent. In 
diakinesis crosses are still found but are more rodlike in structure 
(Fig. 10). 

d) Trilophidia angustipennis: 

I) Rings: Rings are common in both stages and all three types 
are found. In the earlier stages rings of the second type are more 
common, but very often the central loop is small and flattened. Rings 
of the first type, i.e. with two chiasmata and having the second or 
distal chiasma terminalised, are observed from middle diplotene 
onwards. Rings with 3 chiasmata were observed in both stages. Only 
one instance of an apparent four-chiasma bivalent was observed. 

II) V’s: These configurations, of varying sizes, are found from 
late diplotene onwards. 
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III) Rods: Small crosses are found from diplotene onwards, 
while small rods become prevalent from early cQakinesis. Larger 
crosses, with two very short arms, are found from diplotene onwards 
and as for the former species these crosses are more rodlike (Fig. 
62, 64). 

e) Aeolopus thalassinus : 

I) Rings: Rings of the second type are common in both stages 
buth rings with the distal chiasma terminalised are found only from 
very late diplotene onwards. Rings with 3 chiasmata are not very 
common in any of the stages and a bivalent with 4 chiasmata was 
observed only once. 

II) V’s: These configurations only become apparent from late 
diplotene onwards. 

III) Rods: Small crosses are common in diplotene, but seem to 
be replaced by small rods from late diplotene onwards (Fig. 79). In 
some cases small crosses are still found in diakinesis together with 
larger crosses, which have a pair of very short arms. From diplotene 
onwards some of the rods are often very small and rounded. In this 
species terminalisation often shows an attenuation of the contact 
between the pair of the bivalent, due to spindle attachment repulsion 
(Fig. 80). 

f) Oedaleus carvalhoi: 

I) Rings: Rings of the second type, with two unterminalised 
chiasmata, are fairly common in both stages; this species differs 
from the preceding five however, in the fact that the central loop of 
rings is very often still flattened in diplotene and diakinesis. Rings 
with the distal chiasma terminalised were hardly ever observed in 
either diplotene or diakinesis. Rings with 3 chiasmata are fairly com- 
mon in both stages and in one instance two were observed in one 
nucleus. No definite instance of 4 or more chiasmata in one bivalent 
has been observed. 

II) V’s: These configurations are only definite in the later 
stages. 

III) Rods: Small crosses are prevalent in late diplotene, but no 
definite rodlike configurations have been observed in either diplotene 
or diakinesis. Very often all bivalents in both stages appear very 
rodlike. 

g) Oedaleus rdgrofascUitus : 

I) Rings: Rings of the second type, with two unterminalised 
chiasmata are common in both stages, but very often have the loop 
still very much flattened in diplotene. Terminalization of the distal 
chiasma is rare in any of the stages.Because of the small amount of 
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distension of loops, rings with 3 chiasmata are difficult to recognize 
but do occur and with one chiasma terminalized, either the proximal 
or the distal. 

II) V’s : These configurations occur in both stages, but with the 
long arms only slightly extended. 

III) Rods : Small crosses appear in diplotene but, together with 
rods, are difficult to recognise in diakinesis. All chromosomes in this 
species are in a more diffuse state during diplotene and diakinesis 
than is the case with the other species. 

6. Conclusions on chiasma formation in the 7 species: 

A general survey of all configurations of bivalents in the stages 
of prophase and metaphase has led to the following conclusions : 

a) The occurrence of localisation of chiasmata, i.e. the formation 
of chiasmata near the spindle attachment, is an established fact in all 
species. 

Two types of localisation are found : Firstly, the bivalents with 
a V-configuration. Secondly, the proximal chiasma in the ring confi- 
gurations may also be concluded to be localised, due to the fact that 
its distance from the spindle attachment remains more or less 
constant and also that, when in such a bivalent, the second chiasma, 
which may be at random, is not formed, the configuration becomes 
a V (cf. figures of Trilophidia angustipcnnis) . 

Localization of chiasmata may be due to polarization or the 
formation of a bouquet stage at leptotene ; this regular arrangement 
in more or less parallel threads has been observed in certain cases, 
although in general this stage is not clear due to the material not 
having been specifically stained for it. Precocious condensation of the 
distal parts of the conjugating chromosomes as a cause of localisation 
has not been conclusively proved. 

Taking into consideration the fact, as has been mentioned, that 
many of the first metaphase plates cannot be taken as unquestionably 
showing the constitution of chiasmata, then the great majority of the 
best and most level plates in tables 10 and 11 yield the following 
results as regards the types of chiasmata : rings are also, as regards 
the proximal chiasma, taken to represent localisation at metaphase. 

To this generalisation there are, however, variations which are 
valid and which will still be discussed. 

b) The study of the movement of chiasmata explains certain 
problems regarding localisation of chiasmata. 

I) In the first instance localised chiasmata, the case both of 
single chiasmata and where the rest are distributed, do not seem to 
move greatly during the advance of prophase. A comparison of all 
the stages has forced the conclusion that if there is movement it 
cannot be detected. 
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Table 12: Localisation of first metaphase complexes: 


SpecieH 

Bivalents in a complex 

With localised & semi- 
localised chiasmata 

With terminalised 
chiasmata 

Acrotylus patruelis 

() 

5 

AcrotyliLs hottentotus 

7 

4 

Acrotylus angulatus 

7 

4 

'frilophidia angustipen ms 

7 or (i 

4 or 5 

Aeolopus tJialassinus 

7 or G i 

4 or 5 

Oedaleus canmlhoi 

« i 

3 

Oedaleus nujrofasciatus 

" i 

1 

4 


II) Non-movement of localised chiasmata may be due to the 
fact that, as movement has to take place from the spindle towards 
the distal parts, the power of repulsion between the shorter arms of 
the bivalent is too weak to overcome the power of repulsion between 
the longer distal arms, with the result that the chiasma remains 
constant in position. 

III) Localisation seems obligatory in all the species, with the 
result that in medium-sized chromosomes the configuration becomes 
a V or a rodlike form lying extended in the equatorial plate, but 
with two small diverging arms, lying extended in the direction of 
the spindle axis (Fig. 31). In the larger bivalents one or two, rarely 
more, chiasmata may then be formed distally at random, to give the 
configuration of a ring. In the smaller bivalents the single chiasma 
is also localised, but it is suggested that due to the shorter length 
of the distal arms the repulsion between them cannot overcome, but 
is itself overcome by, the combined repulsions between the proximal 
arms and the spindle attachments. The result therefore is terminali- 
sation to produce rodlike bivalents. 

IV) This suggests that, although the single chiasma found in the 
smaller chromosomes seems to be at random because it becomes ter- 
minalised at metaphase and because it seems central in position 
during diplotene and sometimes during diakinesis, the fact is that 
even with localisation the chiasma cannot be relatively as far from 
the distal ends of the pairing chromosomes as in the larger bivalents. 

V) This formation of a cross during diplotene and sometimes 
during diakinesis, taken in conjunction with the numbers of bivalents 
with terminalized chiasmata in all species and the especially large 
variations in some species, leads to the supposition that in any 
bivalent a localised chiasma is not necessarily formed at a certain 
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constant point in the chromosome length, but varies slightly in 
position. The result would be that in the shorter chi’omosomes, when 
this point of crossing-over is situated at such a distance from the 
spindle attachment that the combined repulsions of the spindle 
attachments and the proximal amis cannot overcome the repulsion 
between the distal arms, then no movement takes place and the 
result is a V-configuration instead of a rod. In a like manner when 
the point of crossing-over is still nearer the spindle attachments, then 
the repulsion between the distal arms would be in excess to such an 
extent that they are much extended and what seems to be a rod 
lying extended in the equatorial plate is formed. On the other hand 
when the point of crossing-over is nearer equilibrium, movement 
would only be slight and partial terminalisation takes place at meta- 
phase (Figs. 10, 89). 

The percentage of terminalisation then seems to depend mainly 
on 2 factors: 

Firstly, the number of small chromosomes in a complex (cf. the 
differences between the 7 species). Secondly, the point of crossing- 
over in such smaller chromosomes. The figures given in Table 12 
are thus to be taken as giving the average incidence of total teimina- 
lisation in each species. 

VI) In a similar way the fate of the type of ring configuration 
formed, seems to be solved. If the distal chiasma, which is foirned 
at random, is sufficiently near to the proximal or localised chiasma, 
then the repulsion between the penultimate arms, i.e. the loop, is 
not sufficient to overcome the repulsion between the ultimate arms 
and thus no movement or only at a slight rate takes place and the 
result is' a ring of the second type at metaphase (Fig. 5). On the 
other hand if the distal chiasma is further away the repulsion between 
the aims of the loop may cause movement and the distal, random 
chiasma is terminalised, forming a ring of the first type at metaphase 
(Fig. 2). 

The proportions of each of these rings would then show the 
varying ranges of distributed crossing-over in each of the species. 

Table 13 gives the most general recurring types of distributed 
chiasmata at first metaphase in each of the species ; bivalents with 
2 distal distributed chiasmata are included with the class of bivalents 
having 1 distal distributed chiasma at metaphase, because in such 
instances the most proximal distributed chiasma is similar in location. 

To this average there are however variations, depending on the 
situation of the point of crossing-over, the specificity of the rate of 
movement and the number of what are ordinarily V’s which attain a 
second chiasma. For example, in Trilophidia angnstipennis in a 
number of instances 5 rings have been obser\'ed in diakinesis and 
metaphase and in Oedaleus carvalhoi in a few instances 6 rings have 
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Table 13: Distributed chiasmata in first metaphcLse complexes: 


Species 

j 

Ring bivalents jier complex 

1 With distal chiasma 
, distributed 

Willi distal chiasma 
terminalised 

Acrotylus 'patruelis 

a 

2 

Acrotylus hottentotus 

4 

2 

Acrotylus angulatus 

:i or 2 

1 or 2 

Trilophidia angustipennis 

2 

1 or 0 

Aeolopus thalassmus 

H 

1 or 0 

Oedaleus carvalhoi 

a 

2 or 1 

Oedaleus mgrojasciatus 

a 

1 


been observed. In Keneral, as regards specificity of movement the 
two species Oedaleus cdrvalhoi and O. nigrofasciatus are perhaps less 
rapid in the movement of terminalising chiasmata. 

VII) In the longest pair of chromosomes, asi mentioned, two 
distributed chiasmata may sometimes be formed distally. In this case 
therefore the most distal chiasma would most likely be terminalised 
at metaphase and the resultant configuration would be a ring of the 
third type (Fig. 8). 

Contrary to what was stated above in explanation of the forms 
of bivalents at first metaphase, the rings of the first type would then 
only represent 2 chiasmata, unless both distal chiasmata were 
situated so much towards the end that the movement of the penul- 
timate loop caused the terminalisation of both, which might not be a 
very probable ocurrence. 

Taken in conjunction with the stages of prophase, an exami- 
nation of metaphase plates shows the different species to have the 
following characteristics as regards the formation of bivalents with 

3 chiasmata at metaphase: Acrofi/lvs hoftenfotus seenos to form the 
most, perhaps one-third of the plates examined possessing one biva- 
lent with 3 chiasmata. In Acrotylus patnielis the occurrence of these 
bivalents is slightly less and a further decrease is found in Acrotylus 
angulatus and Ocdaleus carvalhoi. There is a further decrease in 
occurrences in Trilophidia angustipennis while the number of these 
chiasmata in Aeolojms thalassimis is negligable. In Oedaleus nigro- 
fasciatus another type of phenomenon occurs. 

VIII) In Oedaleus nigrofasciatus crossing-over is comparable to 
crossing-over in Oedak'us carvalhoi, although it has, exceptionally, 

4 pairs of chromosomes with submedian spindle attachments. 

Of these 4 pairs two pairs are in addition the largest pairs in 
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the complex, the other two pairs fallng in the large medium class 
(perhaps 1 pair in the medium class). Only one pair, the longest, have 
the short leg of the J of any considerable length. Thus in most 
instances the localised chiasma cannot be formed proximally to the 
spindle attachment, but is formed distally, i.e. on the long leg. The ' 
resultant configurations at first metaphase are thus generally rings 
for the first 3 pairs of J-shaped chromosomes and a ring or a V for 
the 4th or shortest pair. If the localised chiasma were regularly to be 
formed on the short leg, then more rings, would be formed lying 
extended in the direction of the spindle axis, instead of perpendicular 
to it : the reason being that parts which generally lie perpendicular 
to it would then swing in its direction. 

The inspection of both polar and equatorial views at metaphase 
shows that in a few cases a chiasma is formed on the short leg of the 
largest J-shaped pair of chromosomes and that this chiasma becomes 
terminalised at metaphase. (Figs. 106, 112, 114). Generally these 
shorter legs are without a chiasma (Figs. 107, 109, 113). This species 
then has an exceptional chromosome complex which does not sean 
to have originated from changes due to fusion or translocation 
amongst the chromosomes, but possibly from changes due to the 
shifting of the spindle attachment to a point near the general location 
of the localized chiasma. 

c) Certain conclusions arise out of the study of the frequency 
of crossing-over: 

I) As the average frequency of chiasmata is generally recog- 
nised as being proportional to the length of the chromosomes paired 
at pachytene, the fact that many bivalents form large V’s seems to 
indicate that pairing takes place only along a certain length of the 
pair. 

II) Frequency of crossing-over varies between individuals of a 
species but also as regards the general type of a species. That this 
fact does not depend on the average len^h of the spermatogonial 
complex can be concluded by correlating the graphs in figs. 138 — 144, 
and with the tables on chiasma frequency. Species showing a low 
number of bivalents with more than 1 chiasma, per complex on the 
average, as compared with their average spermatogonial chromosome 
lengths, are Acrotylus arigulatus and Trilophidia angmtipennis., 
Acrotylm hottentotus again shows a higher proportion of bivalents 
with more than 1 chiasma, per complex on the average, as compared 
with the other species. Frequency of crossing-over thus seems to be 
modified by the genotype. 

III) Frequency of crossing-over seems to be modified in many 
individuals in a species due perhaps to such factors -as age, undeter- 
mined developmental factors but most likely due to the genotype of 
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the individual. All species show this variation between individuals 
but not to such an extent as in the following: One individual of 
Trilophidia angiistipennis almost exclusively has plates with 2 biva- 
lents containing 2 chiasmata each, while another individual as exclu- 
sively shows plates containing 5 bivalents with 2 chiasmata each. 

In Aeolopm thalassinus again one individual, without exception, had 
3 rings in all plates examined, while the general type for the species 
is 4 rings. The biggest variations in crossing-over frequency between 
individuals in a speces are in fact found in those species showing 
outstanding colour variations; the implications of this phenomenon 
have not yet been determined. 

IV) In connection with this phenomenon the following data on 
the crossing of colour varieties in Trilophidia angustipennis may be 
noted. 

In Table 14 are given the constitutions of first metaphase plates 
of certain individuals in these crosses. 

These data suggest that crossing-over is reduced in the 1st gene- 
ration of a cross between colour varieties, as well as, but to a lesser 
extent in later generations. Although insufficient data has as yet 


Table H: Variation in chiasma frequency in I'arieties of Trilophidia 

angustipennis. 


Class of l*late 


Number of ])lat('s in each 

class 


Number of bivalents 
per plate, having mon* 

♦) Individual No. 





than 1 chiasma 

42 

52 04 

GO 


G 


1 



5 

8 

4 



4 

4 

1 




1 

1 

5 


2 


8 

10 


1 


1 

2 



*) The record.s of breeding of the individuals were as follows: 

No. 42: A light brown variety bred from the first light brown individuals 
caught. 

No. 52: A grey brown individual bred from a female of the same type 
and generation as No. 42 and a male of the grey brown variety obtained from 
the 1st generation of the red brown red brown breeding. 

No. 64: A red brown individual obtained from the 3rd generation of the 
red brown x red brown breeding. 

No. 60: A reddish brown individual obtained from the 1st cross of grey 
brown x red brown. 
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been obtained on all the colour variations, the results thus far 
obtained indicate certain possibilities : 

Firstly, a genetic control of crossing-over, i.e. a control of the 
chromosomes by genes in the complement, causing differential rates 
of torsion in prophase and thus of the causative factor for crossing- 
over, or Secondly, a structural control through differences between 
the chromosomes as regards arrangement in the thread, etc. Thirdly, 
from the probabilities expressed arises the inference that decrease 
of crossing-over between the chromosomes of the different colour 
varieties is due to the fact that the characteristics of these varieties 
are in the nature of racial. 

Since in breeding experiments a certain degree of dominance 
has been expressed in the factorial complex influencing colour, this 
suppression of crossing-over between the greater part of the length 
of the larger chromosomes may stand in relation to the fact that the 
races inhabit the same locality in more or less equal numbers. 

V) The effect of environmental conditions on chiasma frequency 
has, as yet, not been fully tested ; in general it may be said, in the 
case of Acrotylm hottentotm, that individuals of later generations 
bred in the northern Transvaal show a decrease in frequency of 
chiasmata, as compared with individuals of the first generation bred 
from specimens collected in the southern Transvaal. The paucity of 
good plates invalidates definite conclusions. 

GENERAL CONCLUSIONS. 

1. Gonad anatomy: In gonad structure great similarity is shown 
in both anatomical and histological characteristics, the only impor- 
tant variation inter-specifically being the number of follicles. 

2. Physiologically no great variations have arisen in adaptive- 
ness, mainly due to a general similarity in the ecology, food and 
method of oviposition of the species. Thus the assumption may be 
made that the only important limitation to interspecific crossing 
would be physiological differences dependent on the pH and chemo- 
taxis of the secretions of the gonads. 

3. As regards the chromosome complement the variations seem 
due to genotypic control and not to structural variations of the 
grosser kinds, as for example fusion or fragmentation. 

The general type of mitotic and meiotic structures are similar 
and localised crossing-over apparently obligatory. 

Thus all the species are characterised by a suppression of 
crossing-over, due to localisation of chiasmata during the prophase 
of meiosis. This suppression is most likely genetically determined or 
through an inherent quality in the origin of the genotype. 

The differences between the seven species may then have 
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originated in one or more ways of segregation: Firntly, habitative, 
which seems improbable as the species are found in either the same 
or in overlapping areas. Secondly, structural, also improbable 
because of the intrinsic similarities and because taxonomic diffe- 
rences are not necessarily physiologically valid. Thirdly, physiolo- 
gical, which would be a logical type of segregation especially as 
regards the generative organs, although valid physiological diffe- 
rences have not been proved. Fourtly, ecological, although here even 
a greater similarity appears as the effects of season and climate 
generally are identical, due to identical or overlapping habitats. 
Fifthly, the genetic make-up, because of the certain intrinsic 
differences between the species, cannot be assumed to be similar to 
the point of complete allelomorphism between the species and thus 
genetic isolation would be the important type of segi'egation in this 
group, i.e. an accumulation of lethal or sterility factors. 

After a consideration of all data there appears to be no a priori 
reason why interspecific crossing, either natural or artificial, should 
be improbable, at least in each genus. The following points may be 
taken as supporting this hypothesis: 

1. If the differences between the species are due to a genetic 
control, through mutation, then the meiotic power of pairing 
through allelomorphism will still be active. 

2. If the variations have been determined through structural 
changes then the region where localisation of crossing-over takes 
place, would seem to stand the best chance of surviving and thus 
this region could presumably be similar in some or all of the species, 
allowing normal pairing and segregation to take place in a cross 
between species. 

Even if structural differences as, for example, translocation 
0 ]* inversion are the influencing factors, then, because of localised 
crossing-over, there is still no reason for intersterility. 

4. Changes in the genetic make-up caused by mutations, which 
would influence the segregation of the species, would only be valid 
if thei’e were no interference which the nicely balanced processes 
of dependent development in embryony. In the parallel variations 
of species, the supposition is thus that viable mutations could only 
have been such as caused the development of a more or less normal 
organism. Thus viable mutations in related species could only act on 
later independent processes of embryonic development and should 
impose no limitation on the crossing of related species. The only 
apparent limitation to such a cross, in the group studied, would 
be a possible a cumulation of lethal and sterility factors, i. e. 
factor arisen separately in each species due to mutation: in other 
words a limitation due to genetic isolation. 
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APPENDIX. 

Note I : Dr. B. P. Uvarov in his identification of the species of 
Aeolopus states as follows: “Aeolopiis, species near thalassinus, F. 
Usually called by that name, but actually a somewhat distinct 
species, undescribed at present.” 

Note 11: Dr. B. P. Uvarov states that Oedaleus nigrofasdatus 
Deg. has a synonym, viz. Oedalem grcudUs Sauss. 

Note III: In Figs. 120 — 125 are given some camera lucida 
drawings of mitotic and meiotic plates in a species of Acrotylus 
which is at present unidentified, but greatly resembling Acrotylus 
patrueUs and Acrotylus hottentotus. 

The testes in this species consist of 36 follicles as against 34 in 
A. patruelis. Unfortunately individuals of this species are scarce and 
of the few individuals caught not a single hatching has as yet taken 
place. 

Note IV: In Figs. 126 — 131 are given some plates of the 
mitotic and meiotic divisions in a species which has been identified 
by Dr. B. P. Uvarov as Oedalem citrinm Sauss. Individuals of this 
species are also relatively scarce and no hatchings have thus far 
taken place in the cages. These dissections have given fairly clear 
nuclei in the pachytene stage and it is noteworthy that in many 
bivalents in a nucleus either the proximal or distal ends remain 
unpaired. Taken either way this phenomenon gives strong corrobo- 
ration to the statement that localisation of chiasmata is obligatory 
in the genera examined. 

Note V : In Figs. 132 — 137 are given some mitotic and meiotic 
divisions in specimens which were identified by Dr. B. P. Uvarov as 
Morphacris fasciata Thnbg. This species is found in dry localities 
and breeds in the cages ; it has only one generation per annum. 
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Diagrammatic representation of meiotic chiasma formation. 

Fig. 1: Double cross-over or ring with two chiasmata during diplotene: 
the lower chiasma is localised and the two are compensating. Fig. 2: The same 
ring with the distal chiasma terminalised during metaphase. Fig. 3: Treble 
cross-over or double ring with three chiasmata during diplotene: the lowest 
chiasma is localised and the lower pair are non-compensating. Fig. 4: The same 
ring when the two distal chiasmata are terminalised during metaphase. Fig. 5: 
A ring of the second type with the distal or distributed chiasma unterminalised 
during metaphase. Fig. 6: A single cross-over or bivalent with a localised chias- 
ma during diplotene. Fig. 7: The smae bivalent forming a V during metaphase. 


Diagrammatic representation of meiotic chiasma formation. 

Fig. 1 : A ring of the third type or double ring with the distal distributed 
chiasma terminalised during metaphase. Fig. 2: A bivalent with a single chiasma 
presumably localised, during diplotene. Fig. 3: The same bivalent with movement 
during diakinesis: this is the final configuration in metaphase in certain instan- 
ces. Fig. 4: The isame bivalent with full terminalisation in metaphase forming a 
rod configuration. 

Acrotylus patruelis H.S. Figs. 12 — 13: Polar views of spermatogonial 
metaphase. Figs. 14 — 17 : Polar views of primary spermatocyte metaphase. 

All the figures of microscopical sections were drawn by means of camera 
lucida. The magnification of the drawings is approximately x 2500. 
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Acrotylus pairuelis H,S, Fig, 18: Polar view of primary spermatocyte 
metaphase. Fig. 19 : Side view of primary spermatocyte metaphase. Figs. 20 — 21 : 
Polar views of secondary spermatocyte metaphase. Fig. 22: Diakinesis. Fig. 23: 
Late diplotene. 

Acrotiflus hottentotus Sauss. Figs. 24 — 25: Polar views of spermatogonia! 
metaphase. Figs. 26 — ^29: Polar views of primary spermatocyte metaphase. 

Acrotylus hottentotus Sauss. Fig. 30: Polar view of primary spermatocyte 
metaphase. Fig. 31: Side view of primary spermatocyte metaphase. Fig. 32: 
Diplotene. Fig. 33: Late diplotene-early diakinesis. Fig. 34: Diakinesis. Fig. 35: 
Polar view of secondary spermatocyte metaphase. 

Acrotylus anguXatus St. Figs. 36 — 37: Polar views of spermatogonial meta- 
phase. Figs. 38 — 41 : Polar views of primary spermatocyte metaphase. 
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Acrotylus angulatus St, Figs. 42 — 43: Polar views of primary spermato- 
cyte metaphase. Fig. 44: Side view of primary spermatocyte metaphase. Fig. 
45: Very late diplotene. Figs. 46 — 47: Polar views of secondary spermatocyte 
metaphase. 

Trilophidia angustipennis Kirby. Figs. 48 — 51: Polar views of spermato- 
gonial metaphase. Figs. 52 — 23 : Polar views of primary spermatocyte metaphase. 

Trilophidia angustipennis Kirby. Fig. 54: Polar view of primary sperma- 
tocyte metaphase. Fig. 55: Side view of primary spermatocyte metaphase. Fig. 
56—59: Polar views of primary spermatocyte metaphase. 

Trilophidia angustipennis Kirby. Figs. 60 — 61: Polar views of primary 
spermatocyte metaphase. Fig. 62: Diplotene. Fig. 63: Later diplotene. Fig. 64: 
Diakinesis. Fig. 65: Polar view of secondary spermatocyte metaphase. 
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Aeolopus thalassinus F. Figs. 66 — 69: Polar views of spermatogonial meta- 
phase. Figs. 70 — 71; Polar views of primary spermatocyte metaphase. 

Aeolopus thalassinus F. Figs. 72 — 76; Polar views of primary spermato- 
cyte metaphase. Fig. 77: Side view of primary spermatocyte metaphase. 

Aeolopus thalassinus F. Fig. 78; Late diplotene-early diakinesis. Fig. 79; 
Diakinesis. Fig, 80; Diplotene. Fig. 81; Earlier diplotene. Figs. 82 — 83; Polar 
views of secondary spermatocyte metaphase. 

Oedaleus carvalhoi I. Bol. Figs. 84 — 87: Polar views of spermatogonial 
metaphase. Figs. 88 — 89: Polar views of primary spermatocyte metaphase. 
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Oedaleus carvalhoi 1. Bol. Figs. 90 — ^95: Polar views of primary spermato- 
cyte metaphase. 

Oedaleus carvalhoi 1. Bol. Figs. 96 — 97: Side views of primary spermato- 
cyte metaphase. Fig. 98: Late diplotene. Fig. 99: Diakinesis. Figs, 100 — 101: 
Polar views of secondary spermatocyte metaphase. 

Oedaleus nigrofasciatus Deg. Figs. 102 — 105: Polar views of spermato- 
gonial metaphase. Figs. 106 — 107 : Polar view.s of primary spermatocyte 
metaphase. 

Oedaleus nigrofasciatus Deg. Figs. 108 — 111: Polar views of primary 
spermatocyte metaphase. Figs. 112 — 113: Side views of primary spermatocyte 
metaphase. 
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Oedaleus nigrofasciatus Deg. Fig. 114: Side view of primary spermatocyte 
metaphase. Fig. 115: Late diplotene. Fig. 116: Diakinesis. Figs. 117 — 119: Polar 
views of secondary spermatocyte metaphase. 

Acrotylus sp. Fig. 120: Polar view of spermatogonial metaphase. Figs. 
121 — 124: Polar views of primary spermatocyte metaphase. Pig. 125: Diplotene. 

OedaleuH dtrinus Sauss. Figs. 126 — 127: Polar views of spermatogonial 
metaphase. Figs. 128 — 129: Polar views of primary spermatocyte metaphase. 
Pig. 130: Diplotene. Fig. 131: Pachytene. 

Morphacris faaciata Thnbg. Figs. 132 — 133: Polar views of spermatogonial 
metaphase. Figs. 134 — 136: Polar views of primary spermatocyte meta^ase. 
Fig. 137: Diakinesis. 
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